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ICOM's  IC-2GMT . . . 

Powerful  Versatility  In  A 
Rugged,  User-Friendly 
Handheld.    . 


The  IC-2GXAT  offers 
surprisingly  simple 
operation  with  the 
features  and  perfor- 
mance amateurs  have 
come  to  expect  from 
lcom  products. 
Whether  you're  a 
beginner  or  a  seasoned 
veteran,  you1 11  quickly 
fall  in  love  with  this  2 
meter  handheld. 


IC-2GXAT 

2  Meter 

FM  Transceiver 
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OPERATION 

Channel  Operation  -  display  can  be  set  to 
indicate  memory  channel  numbers  only, 
This  keeps  frequencies  secret,  restricts 
operating  frequencies  or  simplifies 
operation  for  an  unfamiliar  user. 


Auto  Repeater  Operation  -  automatically 
activates  the  correct  duplex  direction  when 
the  receiver  frequency  tuned  is  within  the 
repeater  output  frequency  range. 

Tone  Scan  -  scans  for,  detects  and  sets  the 
subaudible  tone  frequency  to  enable 
communication  with  another  station  that  is 
using  subaudible  tones, 

DTMF  Redial-  for  quick  and  easy  access 
to  autopatches. 

User  Friendly  Keyboard  -  uncluttered 
user-friendly  design  for  ease  of  operation. 

ADVANCED  FEATURES 

Power  Saver  -  reduces  the  current  drain 
to  35  mA  {avg.  Rx)  for  battery  conservation 
and  extended  operating  time. 

Low  Power  Option  -  switch  to  1  W  output 
power  to  extend  your  operating  time  when 
high  power  isn't  required. 

40  Memory  Channels  -  store  all  repeater 
information  independently 

Memory  Transfer  -  the  contents  of  a 
memory  channel  are  transferred  into  VFO, 
and  the  VFO  mode  is  automatically 
selected,  to  assure  quick  and  easy 
QSring. 

5  DTMF  Auto  Dial  Memories  -  for  quick 
and  easy  autopatching  to  frequently  used 
telephone  numbers. 

Selectable  DTMF  Autodial  Digit  Duration - 

adjust  your  DTMF  speed  to  the  decode 
capabilities  of  the  repeater. 

Need  more  information? 

Call  our  brochure  hotline: 

(206)  450-6088 
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MAXIMUM  POWER 


7  W  Output  Power  -  one  of  the  highest 
powers  available  in  a  handheld  (nominal 
with  1 3-5  V  DC  or  the  optional  BP432A 
battery  pack).  The  BP-132A  battery  pack 
provides  more  than  enough  power  to  reach 
those  fringe  areas,  and  a  long  lasting  600 
mAh  too! 

NEW  K-2GXATHP/ 


New  HP 
version  comes 
with  7  watts 
of  power 
-standard! 


DURABLE  CONSTRUCTION 

Die-cast  Aluminum  Rear  Case  -  will  with- 
stand the  demands  of  rugged  outdoor  use. 

Splash  Resistant  Body  -  maintains  perfor- 
mance in  harsh  outdoor  environments. 


Rated JfS  II  for  splash  resistance,  the  IC-2GMF 
is  built  to  withstand  rugged  outdoor  use. 

OTHER  GREAT  FEATURES 

•  High  Sensitivity:  (MR  pV  for  12  dG  SIMM) 

•  Mul  rip  k  Scan  Modes 

•  Monitor  Function 

•  Sli!  mode  to  customize  transceiver  operation 

•  Display  Lighting  with.  5  second  timer 

•  Subaudible  tone  encoder,  tone  squelch  and 
pocket  beep 

•  Optional  pager  and  code  squelch 

•  BP-160  (3  W,  700  niAh)  battery  pack,  wall  charger, 
belt  clip  and  hand  strap  come  standard 

•  8  tuning  steps  (5, 10, 12,5*  15,  20,  25,  30  or  50  kfc) 

•  Call  Channel 

•  kom  compatible  accessories 
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*  ATH™  Series 
d  Below  $200!! 

ATH  ™  SERIES  FEATURES: 

•  Easy  to  use  -  simple  controls 

•  Ultra  fast  response  time 

•  Extra  BRIGHT  LED  digits 

•  AC  or  Battery  operation 

•  Maximized  sensitivity 
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Optional  #TA-90  Antenna 


BAND  PASS  FILTERS 
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WARRANTY 

Shears  Parts 

1  Year  Labor 
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ACCESSOR  I ES 

#CC-90  Soft  Case  for  all  models $12. 

#TA-90  Telescope  BNC  antenna ,12. 

#TA-90-L  Telescope  Elbow  BNC  antenna 16. 

#RD-150  150  MHZ  Rubber  Duck  antenna 16. 

#RD^2750  27  &  50  MHZ  Rubber  Duck  antenna,,. .28. 

#RD-450  450  MHZ  Rubber  Duck  antenna 16. 

fRD-800  Cellular  phone  band  RD  antenna.. ..29. 

#C/6A  ABOVE  7  items,  SAVE  $30  99. 

#M  -207-I C  Interface  Cabl  e  M  FJ  ant  an  aly ze  rs 10, 

#P-1 10  200  MHZ  1X-10X  probe „., , 39. 

#LP-22  Low  Pass?  Audio  probe 25. 

#DC-10  Direct,  50  OHM  probe .....20, 
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Model  13SO 


Factory  Direct 
Order  Lines 

SAME  DAY  SHIPMENT 


urders  e*  inrarmatian 


Economy  Frequency  Counter 
1-1300  MHZ,  3  gate  times, 
Hold  switch 
(No  ATH  or  Bar  Graph). „.$t  19. 


FEATURES 


ATH-IO 

$149 


ATH -15 

$189 


ATH-30 

$249 


ATH-50 


so 


Irders  Only 


FAX  305-56 1-9133 


STAF3TEK  ff\iTEFtf\i/\  r/o/v/ui 


398  NE  38th  St.,  Ft.  Lauderdale,  FL  33334 


Ail  instruments  are 
true  Pocket  Size: 
"  High  x  3.5,J  Wide  x 
,k  Deep,  <1 4  cubic  in. 
and  are  shipped  with 

factory  installed 

Ni-Cad  batteries  and 

AC  charger/adapter. 

Antennas  are 

optional. 


reg  £7  79 

reg  $235 

reg  $299 

reg  $339 

FREQUENCY  RANGE 

1  MHZ- 
1200  MHZ 

1  MHZ- 
1500  MHZ 

1  MHZ- 

2800  MHZ 

5HZ- 

2800  MHZ 

AUTO  TRIGGER  3  HOLD 

YES 

YES 

YES 

YES 

SIGNAL  BAR  GRAPH 

NO 

YES 

YES 

YES 

LOW  BATTERY  IND 

NO 

YES 

YES 

YES 

ONE-SHOT  &  RESET 


NO 


OPTIONAL 


YES 


Hl-Z  LOW  RANGE 


NO 


NO 


NO 


YES 
YES 


OPTION  #HST-15  is  a  high  accuracy,  high  stability,  time  base  upgrade  that 
can  be  ordered  with  any  ATH  series  model  (0.2PPM  TCXO) $100, 

Extend  readability  distance  with  BAND  PASS  FILTERS.  $49  ea. 

#LP-60       DC -60  MHZ  #BP-150      130  -  500  MHZ 

#HP-400    400  -  1500  MHZ  #HP-800     800  -  2000  MHZ 

#BP-4    AH  4  Filters     $189 


Terms:  Shipping/handling  charges  U.S.  &  Canada  5%  ($5  min„  $10  max)  Others  add  15%.  FL  residents  add  6%  tax,  COD  fee  £5. 
VISA,  MC,  Discover  accepted.  Prices  &  specifications  subject  to  change  without  notice  or  obligation. 
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500  MHz  SPECTRUM  ANALYZER  $895 
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6"xl2"xL6l,(HxWxD) 
(only  16  LB) 
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SA1800C  SHOWN 
$2295.00 


1-1300  MHz  In  One  Sweep  $1895  made  in  the  usa 

all  new  SPECTRUM  DISPLAY  MONITOR  plus  FULL  FUNCTION  SPECTRUM  ANALYZER 


LET   THE    SA500A  SPOT  THOSE    HIDDEN    SIGNALS 

The  SA500A  easily  attaches  to  any  receiver  IF  output  jack.  Providing 
a  panoramic  signal  display  of  your  1-30  MHz  and  30  to  2000  MHz 
scanner  or  communication  receiver.  The  SA500A  is  a  Professional 
Spectrum  Surveillance  Technology  Monitor,  A  Full  Function  Spectrum 
Analyzer  with  +/-  5KHz  Nanow  Band  Filter,  Center  Freq.  Display,  50 
MHz  Marker  Generator.  Capable  of  Tuning  Duplexes,  Amps,  Filters 
Receivers,  Transmitters  &  Perform  EMI,  RFI,  FCC,  Testing,  SA500A 
First  affordable  Professional  Spectrum  Monitor/Analyzer  for  all 
serious  Ham  Radio  and  Radio  Monitoring  Operators,  just  $895.00 


.2-1.3GH*  SA1300B  THE  ULTIMATE  low  cost  ANALYZER 
Quality  &  Performance  that's  what  ITC  Spectrum  Analyzers  are 

known  for.  80  dB  on  Screen,  -110  dBm  Sensitivity,  Center  Frequency 
Display,  +/-  5KHz  Narrow  Band  Filter  (for  5KHz  resolution  band 
width)  50  MHz  Marker,  DISPERSION  ZOOM,  Baseline  Clipper, 
Sweep  Speed,  Adjustable  Video  Filter,  40dB  of  Input  Attenuation  , 
Standard  on  all  ADVANTAGE  Spectrum  Analyzer  specials.  The 
SA1300B  and  SA1800C  provide  Laboratory  Performance  at  a  fraction 
of  the  normal  cost.  The  SA1300B  $1895*00  -SA1800C  .2-1.3GHz  & 
.8-1. 8GHz  $2295.00.  Add  a  130Hz  Tracking  Generator  to  any  unit 


1.3GHz  FREQUENCY  COUNTER  .001  ppm 

$479.00 
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ISO9002  CERTIFIED 
FIVE  YEAR 
WARRANTEE 

REG.  PRICE   $599.00 
SAVE  $120.00 


Laboratory  Performance  PROCESSOR  STABILIZED  OVEN  OSCILLATOR  .001  ppm 


FTC  FC1300:  the  first  truly  Accurate  law  cost  Frequency  Counter.  Accuracy  is  the  #1  Frequency  Counter 
Requirement  The  $200  -  $800  counters  being  advertised  the  past  few  years  are  but  toys  when  it  comes  to  accuracy. 
These  guess-so-matic  units  are  off  5  to  10  PPM  over  temperature  &  time  (That's  +/-  6,000  -13,000  Hz  at  1.3  GHz) 
The  FC1300  is  accurate  to  within  +/-13  Hz  at  1.3  GHz  0-40  degrees  C.  Sensitivity  is  <  5mV  1Hz  to  13  GHz, 
50  Ohm  &  1  Meg  Ohm  inputs,  LP  filter,  Ix  -lOx  input  Ait  Frequency  Measurement,  Period  Averaging,  Time 
Interval,  External  Counter,  Freq.  Ratio,  Hold  &  Reset  Functions,  4  Gate  times  ,01  to  10  Sec,  Tired  of  guess-so-matic 
Counters:  Serious  About  Accuracy:  Ready  to  step  up  to  Laboratory  Performance  Accuracy:  Call  Today  &  Order 

ADVANTAGE   INSTRUMENTS  CORP.    MASTER  CARD  -VISA  -DISCOVER  -  AMX 


Call  800-566-1 81 8 

To  Order  or  Info. 
Free  1 995  Catalog 

ADVANTAGE 

Carries  a  full  line  of 

Scopes  -  Analyzers 

Frequency  Counters 

Generators 

LCR  Bridges  &  DM  MS 


3817  S,  CARSON  ST  #  818  CARSON  CITY  NV*  89701     Tenm:    COD  -  Check  -  Money  Order 
702-885-0234  FAX  702-885-7600  Call  Toll  Free  800-566-1818  -  BBS    310-549-0321 

PRICES  &  SPECIFICATIONS  SUBJECT  TO  CHANGE  WITHOUT  NOTICE  OR  OBLJGATION.  F.O.B.  CARSON  CITY  NV.  NV.  RESIDENTS  ADD  SALES  TAX. 
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The  Yaesu  FT-900  with  front  subpartel  detached  and  resting 
below  the  main  radio  body.  See  the  review  on  page  10. 
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FEEDBACK! 

It's  like  being  there- — right 
here  in  our  offices!  How? 
Just  take  advantage  of  our 
FEEDBACK  list  on 
page  17.  You*  11  notice  a 
feedback  number  at  the 
beginning  of  each  article 
and  column.  We'd  like 
vou  to  rate  what  you  read 
so  that  we  can  print  what 
types  of  things  you  like 
best. 


On  the  cover:  A  sky  view  of  the  sateilite  antennas  at  the  recent  AMSAT  Space  Symposium  in  Orlando,  Florida.  (Photo  by  George 

E  Casweil  Sr.  K1MON.)  inset:  Rob  KD6EWT,  age  12,  operates  the  new  Yaesu  FT-9O0  in  real  contest  conditions.  (Photo  by  Steve 

Kate  WB2W1K/6,}  One-year  subscription  extensions  go  to  each  of  these  photographers  in  the  73  Photo  Search, 
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EVER  SAY  DIE 


Wayne  Green  W2NSD/1 


Odd  Coincidence 

The  next  Time  you're  short  of  things 
to  talk  about  on  the  air  _  .  like  proba- 
bly your  next  QSO  *  .  there's  some- 
thing that'll  get  you  some  attention. 

First,  a  little  background.  Last 
month  I  wrote  about  life  vs.  matter. 
IVe  always  been  interested  in  anoma- 
lies, so  IVe  got  Quite  a  library  of  books 
about  odd  things  that  have  happened. 
Such  as  the  books  by  Charles  Fori 
and  Frank  Edwards.  IVe  got  shelves 
of  UFO  books,  books  on  reincarna- 
tion, ESP,  past  lives,  out  of  body 
experiences  (OBEs),  near  death 
experiences  (NDEs),  psychics,  and 
so  on.  All  of  these  fields  have  been 
carefully  researched,  so  if  you 
categoncafly  think  the  whole  business 
is  hooey,  it's  because  you  haven't 
done  your  homework,  It's  easy  to  be 
sure  of  something  you  know  little 
about. 

One  of  the  scientists  I  met  at  the 
Maui  coid  fusion  conference  was  Dr. 
M.  Srinivasan  (Chino),  the  Associate 
Director  of  the  Bhabha  Atomic  Re- 
search Center  in  Bombay,  Since  I'd 
met  another  Dr,  M>  Srinivasan  at  a 
subtle  energies  conference  a  few 
months  before,  I  wondered  If  Chino 
was  any  relation.  The  first  one  had 
asked  me  to  critique  his  book  on 
Earfn  Energies.  Nope,  no  relation, 

Chino  is  on  the  Void  Fusion*  mag- 
azine board  of  scientific  advisors,  so 
IVe  been  keeping  in  touch  with  him. 
He  sent  me  a  copy  of  a  newspaper 
series  he'd  wntten  about  extra-senso- 
ry perception  of  nuclear  structure  and 
atomic  particles. 

A  hundred  years  ago  peopie  were 
much  more  interested  in  psychic  phe* 
nomena  than  they  are  today.  Ouija 
boards  and  seances  were  common. 
We  tend  to  laugh  at  ail  that  nonsense 
now,  chuckling  at  the  naivete  of  the 
19th  century,  but  trial's  onfy  because 
so  few  of  us  have  read  the  literature. 

In  1895.  one  hundred  years  ago, 
Annie  Besant  and  C.W  Leadbeater 
ctairvoyamty  observed  and  document- 
ed in  detail  the  structure  ol  all  92  nat- 
urally occurring  elements,  right  down 
to  the  sub-quark  level,  including  iso- 
topes. The  two  were  eminent 
theosophists  and  authored  dozens  of 
books  on  subjects  such  as  life  after 
death,  reincarnation,  and  the  astral 
plane. 


It  was  these  two  people  who  dis- 
covered Jiddu  Knshnamurti  when  he 
was  12  years  old  and  predicted  he 
would  grow  up  to  be  a  world  teacher, 
I've  read  many  of  Krishnamurti's 
books  and  attended  his  lectures,  so  I 
know  what  an  incredible  person  he 
was, 

Besant  and  Leadbeater  started 
with  hydrogen,  the  simplest  element. 
They  found  that  it  was  made  up  of  1 8 
subatomic  particles  which  they  chris- 
tened Ultimate  Physical  Atoms 
(UPAs).  They  reported  that  the  other 
elements  were  made  up  of  the  same 
subatomic  particles,  but  whose  num- 
bers increased  in  multiples  of  18.  This 
was  done  well  before  Rutherford  dis- 
covered the  atomic  nucleus  in  1911, 
In  the  1920s  the  8ohr-Schrodinger  hy- 
drogen model  had  one  proton  with 
one  electron  orbiting  around  it,  There 
was  no  way  for  there  to  be  18  parti- 
cles in  the  hydrogen  atom,  much  less 
the  4,267  particles  the  clairvoyants 
had  counted  in  a  uranium  atom. 

Of  course,  in  1963  Gell-Mann  and 
Zweig  discovered  that  the  proton  and 
neutron  are  each  made  up  of  six 
quarks,  each  of  which  is  made  up  of 
two  types  of  three  smailer  sub  quarks. 
16.  I'm  currently  reading  Ge II -Mann's 
recent  book,  The  Jaguar  And  The 
Quark,  which  is  fascinating.  Look  for  it, 

A  trained  Yogi  can  see  hidden, 
small  or  distant  things.  He  can  not  on- 
ly magnify  (micro-psi)  things,  but  can 
slow  down  their  action.  In  1991  a 
Canadian,  Ronald  Co  wen,  who  had 
been  practicing  meditation  for  several 
years,  when  he  read  about  this,  tried  it 
out  and  found  that  he  too  could  visual- 
ize Micro  Physical  Atoms  (MPAs)  and 
their  UPAs,  Cowen  went  on  to  do 
something  even  Besant  and  Lead- 
beater hadnt  been  able  to  do,  he  pro- 
vided a  description  of  the  structure  of 
a  single  electron. 

Besant  and  Leadbeater  spent 
years  clairvoyantly  examining  all  of 
the  elements.  They  found  that  by  di- 
viding the  number  of  UPAs  by  1 8  they 
arrived  at  the  atomic  weight  for  each 
element.  They  discovered  that  several 
elements  had  two  sets  of  UPAsP  and 
this  was  five  years  before  Aston 's  dis- 
covery of  isotopes  in  1912.  They  were 
surprisingly  accurate  in  their  esti- 
mates of  atomic  weights  and  their 
placement  in  the  periodic  chart.  They 


even  discovered  five  elements  which 
were  unknown  to  science  at  the  time 
ol  their  work. 

Their  drawings  of  the  UPAs  (sub- 
quarks)  are  surprisingly  similar  to 
those  in  a  pre-publication  edition  of  a 
book  James  Carter  recently  sent  me 
on  Ns  proposed  new  mode)  of  atomic 
structure.  These  UPAs  seem  to  be 
made  up  of  toroidiai  shaped  spinning 
helixes  ol  energy.  They  counted  spi- 
rals or  whorls  and  found  there  were 
seven  levels  of  them.  The  first  layer 
had  10  whorls  Each  of  these  were 
made  up  of  1.680  turns  of  helical 
coils,  and  so  on  down  for  at  least  sev- 
en (eve Is  of  abstraction.  Coils  made 
out  of  coils,  made  out  of  coils. 

This  configuration  was  confirmed  in 
19&2  by  Cowen  and  reported  S,M. 
Phillips.  An  earlier  mtcro-psi  re- 
searcher, Edwin  Babbitt,  published  a 
book  in  1870  which  showed  a  dia- 
gram  that  looks  much  like  the  UPAs  of 
Besant  and  Leadbeater  When  you 
consider  that  the  latest  theories  on 
protons  and  electrons  is  that  they  are 
actually  tiny  vortices  of  some  sort  of 
field,  and  not  particles  at  ail,  you  can 
see  why  the  clairvoyants  have  had  a 
problem  describing  what  they've 
seen.  And  how  amazingly  accurate 
their  descriptions  have  been. 

Now,  how  did  these  clairvoyants 
manage  to  visualize  and  describe 
atomic  structures  which  scientists 
have  had  to  use  enormous  cyclotrons 
and  Van  Oer  Graaff  accelerators  to 
view?  Can  you  see  why  IVe  been  urg- 
ing researchers  to  look  into  the  power 
of  the  mind?  it  appears  that  this  is  a 
tool  which  can  be  used  to  investigate 
not  only  the  micro-universe,  but  also 
the  macro  ...  as  well  as  helping  us  to 
learn  more  about  life  itself  ...  and 
deaih. 

I  suspect  thai  no  American  scien- 
tist would  never  darn  to  publish  such 
an  article.  He'd  be  ridiculed  by  other 
scientists  for  even  suggesting  that  the 
work  of  Besant  and  Leadbeater  was 
anything  more  than  just  lucky  guess- 
es. Micro-psi,  indeed!  Buncha  crap. 
Loony.  Crack-pot 

Weil,  as  I've  mentioned  before, 
since  getting  involved  with  cold  fusion 
IVe  been  excited  to  meet  as  many  re- 
spected scientists  as  J  have  who  do 
have  open  minds.  These  are  truly  ex- 
citing limes. 


My  Frustration 

When  I  give  talks  at  hamfests  and 
conventions  \  often  ask  for  a  show  of 
hands.  How  many  of  you  are  involved 
with  working  DX?  Contests?  Home 
const  ruction?  How  many  have  been 
on  a  DXpedition?  How  many  are  ac- 
tive above  450  MHz?  How  many  on 
RTTY?  Packet?  Slow-scan?  Foxhunt- 
ing? Satellites?  And  so  on  through 
the  major  ham  activities  open  to  us. 

The  discouraging  pan  is  the  pitiful 
showing  of  hands.  One,  two  .  ■ .  often 
none.  What  does  it  take  to  get  you  off 
dead  center?  Hefe  we  are  in  the  mid* 
die  of  an  extravagant  banquet  and 
you  are  nibbling  a  cracker,  Even 
those  who  are  devoting  what's  left  of 
their  lives  to  rag-chewing  aren't  talk- 
ing about  anything  much.  The  rig 
here  is  .  .  .  blah,  blah.  Hell's  bells, 
read  some  books  and  make  your  con- 
tacts intemstirtg. 

When  I  write  about  the  interesting 
things  IVe  done  in  amateur  radio  I  get 
tagged  as  a  braggart  and  an  ego 
case.  All  !m  trying  to  do  is  get  you  off 
your  duff  and  into  life,  rm  busier  than 
all  net l,  yet  somehow  IVe  managed  to 
work  seven  stales  on  10  GHz.  I've 
worked  100  countries  on  20m  in  one 
weekend,  IVe  DXed  from  Nepal, 
Lesotho,  Swaziland,  New  Caledonia, 
and  Sabah.  And  if  you  think  ail  this 
takes  big  money,  you  haven't  both* 
ered  to  read  my  books.  It  doesn't  cost 
much  to  do  things,  it  just  takes  some 
determination. 

I've  had  a  ball  on  JTTTY,  on  packet, 
on  slow-scan,  and  so  on.  Well,  I  want 
to  somehow  goad  you  into  sharing 
the  fun  IVe  had.  I  love  good  music,  so 
I've  been  doing  my  best  to  get  people 
to  enjoy  it  with  me.  I  wish  you  could 
see  the  letters  I've  been  getting  from 
people  thanking  me  for  my  Scott 
Kiruy  ragtime  CDs,  Scott  has  turned 
into  a  giant  In  ragtime.  And  the  piles 
of  mail  thanking  me  for  the  over  a 
hundred  sampler  CDs  IVe  produced, 
I  also  get  letters  thanking  me  for 
putting  readers  onto  some  of  the 
more  exciting  books  I've  read. 

Yes,  I  go  to  the  movies  about  once 
a  week.  And  I  watch  some  TV  too. 
But  mostly  J  read,  write,  and  try  to 
keep  my  many  businesses  going  de* 
spite  occasion aJ  treachery  by  trusted 
assistants.  I'm  no!  on  the  air  as  much 
as  Vd  like,  but  that's  your  fault.  When 
I  do  get  on  I  quickly  get  bored  with 
routine  QSOs.  90%  of  the  chaps  \  run 
into  on  20m  seem  to  be  retired  and 
doing  nothing  further  with  their  lives.  I 
want  to  know  what  they've  read  re* 
centiy  that  I'd  enjoy.  I  want  to  know 
what  theyVe  done  lately  that  I  might 
enjoy.  It  wouldn't  take  a  lot  of  push  to 
get  me  involved  with  sky  diving,  uttra* 
lites,  and  things  like  that.  If  someone 
opens  a  new  area  for  ham  adventure, 
I'll  be  out  there  in  front 

Instead  of  pioneering  we're  all 
wrapped  up  with  homosexuals  suing 
the  League  to  force  them  to  run  ads  in 
QST  soliciting  members,  with  seeing 
who  can  be  the  most  loathsome  on 

Continued  on  page  75 
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MODERN,  MULTI-BAND  ANTENNA  SYSTEMS 


MOBILE 

ANTENNA 

PRODUCTS 


W® 


Modem,  high-performance  stations  use  COMET  Antennas,  Duplexes  Tripiexers  and  Accessories!  COMET  products  are  designed  to  provide 
an  exceptional  level  of  signal  quality  and  coverage  area.  Whether  operating  mobile  or  from  your  base  station,  COMET  products  make  you 
sound  good.  No  other  product  line  has  the  selection,  convenience,  quality  and  performance! 


DUAL-BAND  MOBILE  ANTENNAS 


TRI-BAND  MOBILE  ANTENNAS 
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FL-67S  Dual-Band  1467446MHz  w/FoEd-Over,  No  Ground  Plane  Required 
Gain  &  Wave:  VSWR:         Max  Power:     Length      Connector: 

146MHz  4,5tfBiH  wave       1,5:1  or  less   150  watts       4h11h        Gold  Plated  PL-2 5 9 
446MHz  72dBi5/a  wave  x  3 
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FL-62S  Dual-Band  146/446MHZ  w/Fold-Over,  No  Ground  Plane  Required 

GainS  Wave:  VSWR:         Max  Power:     Length:      Connector: 

146MHz  3.5dBi  'h  wave       1 .5:1  or  less    150  watts        3J  5-  Gold  Plated  PL-259 

446MHz  6.0dBi5^  wave  x  2 
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S8-7/SS-7NMD  Dual-Band  146/446MHz  w/Fold-Over,  No  Ground  Plane  Required 

Gain  &  Wave:  VSWR:         Max  Power:     Length:      Connector: 

146MHz  4.5dBi  %  wave  1.5:1  Or  less   70W  FM  4'  T  PL-259  or 

center- loaded  NMO  style 

446MHz  7.2dGh  ^  wave  x  3 
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SB-5/SB  SfJfVIO  Dual-Band  1467446MHz  w/FolrJ-Over,  No  Ground  Plane  Required 

Gain  &  Wave:  VSWR:  Max  Power:     Length:      Connector: 

146MHz  3.0dBi  V2  wave       1 .5:1  or  less    120W  FM        38"  PL-259  or 

446MHz  S.SrJBi  %  wave  x  2  NMG  style 
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SB-2/SB-2NMO  Dual-Band  146/446MHZ 

Gain  &  Wave:  VSWR:  Max  Power:     Length:      Canneclor: 

18f*  PL-259  or 

NMOstyie 


146MHz  2.15dBi1/4  wave 
446MHz  3.8dBi^  wave 


CX-224/224NM0  Tri-Band  146/220/446MHz,  w/Fold-Over,  Mo  Ground  Plane  Required 

Gain  &  Wave;  VSWR:     Max  Power:     Length:      Cunneclor: 

146MHz  2.15dBf  Vi  wave  1.5:1         100  watts  3'  PL-259  or  NMO  style 

220MHz3.6dBiftwave  or  less 
446  MHz  a&dBi^  wave  x  2 


FJ-15S  TrhBand  52/1 46/446MHz  w/Fo!d-Over 

Gain  5  Wave:  VSWR:     Max  Power: 

52MHz  2.15dBl1/;  wave  1,5:1         120  WFM 

146MHz  4.5dBi%  wave        or  less 
446MHz  7.2dBi^  wave  x  3 


Length: 

4"  10' 


Connector: 

PL-259 


HF  MOBILE  AND  HT  ANTENNAS 
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HA-4S  Quad-Band  HFW(20)/1 5/1 2/10  Meters  w/Foid- Over 

Wave:        VSWR:        Weight:         Length:     Max  Power:  Connector: 

Va  wave      2:1  or  Jess    1  Ih.  14  oz.     4'  4l         120W  S3B  PL-259 

(200W  SSB  28MHz) 
*L-14HS  Optional  20  Meter  Coil 


minimi 
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SH-55  Super  Flexible  146/446MHZ  HT  Antenna 

Gain  &  Wave:  Mai  Power:   Length: 

1 46MHz  l.5dBift  wave       10  watts       15,54 
446MHz  3.2dBiH  wave  x  2 


Connector: 

BMC 
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B-10/B-10NMQ  Oual-Band  146/446MHZ,  Cellular  Look-aHike 

Gain&  Wave:  VSWR:  Max  Power:        Length:  Connecter: 

146MHz  OdBi « wave        1.5:1  or  less      50WFM  12"  PL~259or 

446MHz  2.15dBi  V6  wave  MM0  style 
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CH-722SA  High  Gain  HT  Antenna 

Gain  &  Wave:  146MHz3.0dSi  'h  wave 

446MHz  5.5dBi%  wave  x  2 

Max  Power:  50  watts 

Lenglh:  35".  2  sections,  18fc  each 

Connector:  BNC 


CH-32  Miracle  Baoy 
146/446MH2HT  Antenna 

Gain  4  Wave:  OdBVd  wave 
Max  Power:  1 D  watts 
Lenith:  1  75 
Connector:  BMC 


DUPLEXERS  AND  MOBILE  MOUNTS 
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B-2Q/B-2QKMG  Oual-Band  146/446MHzf  Cellular  Appearance, 
No  Ground  Plane  Required 

Gain  &  Wave :  VSWR:  Max  Power:        Length: 

146MHz  2.15dBi:£  wave      1.5:1  orless     50watts  30" 

446MHz  5.GdBi[>£  wave  *2 


-^ 


Connector: 

PL-259  or 
NMO  style 


r^^V   SB-25/SB-25NIVSO  Mono-Band  146MHz  w/Fold-Over,  Mo  Ground  Plane  Required 

^0VJ  Gain  &  Wave;  VSWR:         Max  Power:     Length:      Connector: 

1 46MHz  4.1  dBi5^  wave       1.5:1  orless   100WFM        4<9B  PL-259  or 

center  loaded  NMO  style 


COMET  products  are  available  from 
mast  major  dealers.  For  customer 
service,  or  a  complete  catalog, 
please  call  us  at  800/962-2611. 
Were  confident  COMET  products 
and  accessories  will  enable  you  to 
enjoy  Amateur  Radio  to  its  fullest! 


ftJ.C.C  CQ. 


NCG 


NCG  COMPANIES 

1 275  North  Grove  Street 
Anaheim,  CA  92606 
(714)  630-4541 
FAX  (714)  630-7024 


MINI  SPEAKER/MIC 


HM-P2K/F 

Mini  spkr/mi-c  featuring  full 
TX/RX  quality! 

LigJit  We&jtt,  extremely 
small:  1'x2l  with  collar 
pocket  ctip. 

HM-P2K:  Kenwood  Version 
HM-P2F:lcom/Yaesu 

Startriarti/Afinco/etc. 


CF-4106K,  I,  J," 

146/446MHZ 

Band  Pass,  Ins  Loss,  Max  Pwr. 

1.3-1 50MHz  0.1UB.300VW  PEP 
4QD-54QMHz,G.2tfB,  SOGwPEP 
Isolation:  GOrtB 
CONNECTORS: 

41 SDK   41 GDI    41 50 J 
Output  S0-239  S0-239  SO-239 
Low  In:  PL-259  PL-259  SO-239 
HiflhUi:  PL-259  N-Male  SO-239 


JVAV^ 


RS-820 

Heavy-Dirty,  Low  Profile 
Trunk  Lip  or  Hatch  'Back 
Mount  Rubber-coated 
base  protects  vehicle 
paint. 


3D4M  standard 
Gable  Assembly 
13.5  feet  of  low  loss  coax. 
Gold  plated  UHF  (PL-2S9/ 

SQ-239)  connectors, 

3Q5M  SMaA 
Casle  Assemhly 
Sa.meas3D4M,  but  17 

tm  of  coax 


t; 


RS-21 

Truni  hatchback, 
rear  door  [van, 
blazer,  ere.} 
mount.  Adjustable 
to  virtually  AM V 
angle.  Rubbe'r- 
coaled  base 
protects  vehicle 
paint 


WS-1M 

Multi- Adjustable 
Wmdaw  Clip 
Mount. 

n.5feeiofri!grv 
quality  coax. 
Gold'plsledUHF 
Conns,  IDT 
Antennas  up  to 
40"  in  heigfit. 


urn 
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CK-5M  DQiiixe 

Cable  Assembly 
13  feet  duuuie  shielded 

very  low  loss  coax  +  12' 
RG-188  teflon  coax.  Gold 
platBdLJHF(PL-2&a.'50- 
239)  connectors. 

CK-5M5  Deluxe 
Cable  Assembly 
5ameasCK-5M:buM7 
feet  of  coax 


SERVICE 


Letters 


Number  2  on  your  Feedback  card 


From  the  Ham  Shack 


Jose  L.  Rivera  KP4FMD,  Orlando 
FL  We  couldnt  believe  our  eyes  when 
we  saw  our  photograph  on  the  cover  of 
your  magazine  (November  1994).  This 
was  really  a  wonderful  surprise.  My 
wife  and  I  would  like  to  thank  the  73 
Photo  Search  committee  for  taking  the 
time  to  examine  and  select  the  picture. 

Thanks  for  the  extended  subscrip- 
tion, and  the  best  of  luck. 

Cleve  Svetiik  K8NZV,  Pepper  Pike 
OH  Wayne,  this  letter  has  been  years 
in  coming.  Following  your  advice,  I  be- 
came involved  in  politics  on  a  local  lev- 
el about  20  years  ago,  which  has  eat- 
en up  a  lot  of  my  free  time.  I  do  feel 
that  I  have  been  able  to  make  a  differ- 
ence in  our  community,  and  above  all, 
I  have  found  the  experience  to  be  grat- 
ifying. 

It  was  a  lot  of  years  ago  when  I  first 
met  you  personally  at  your  apartment 
in  New  York  City,  where  I  first  sub- 
scribed to  73.  I  felt  then,  and  continue 
to  feel,  that  you  are  one  of  the  few 
people  who  recognize  the  big  picture 
when  it  comes  to  government  and  its 
relationship  to  amateur  radio  privi- 
leges. If  the  Feds  really  wanted  to, 
they  coutd  wipe  out  the  amateur  ser- 
vice and  sell  the  frequencies  to  the 
highest  bidder.  Oh,  they  would  not  do  it 
in  one  felt  swoop,  they  would  just  con- 
tinue to  nibble  away  at  the  frequency 
allotments  until  nothing  is  left. 

Selling  frequencies  is  a  rather  new 
concept,  The  Federal  Government 
cannot  get  enough  money  from  the 
poor  taxpayer,  so  they  have  gone  to 
selling  frequencies  to  bolster  their  in- 
come. In  a  similar  vein,  OSHA  has 
raised  their  fines  again  and  again  un- 
der the  guise  of  safety  to  help  cover 
the  cost  ot  their  agency.  One  can  won- 
der what  is  happening  to  all  the  money 
taxpayers  send  to  Washington.  I 
thought  it  was  for  running  the  govern- 
ment. 

One  wouid  hope  that  the  ARRL 
would  be  a  positive  and  strong  force 
representing  amateurs,  especially  in 
our  relationship  to  the  Federal  Govern- 
ment. As  you  have  so  ably  pointed  out 
over  the  years,  such  is  not  the  case. 
An  effective  ARRL  would  include  the 
principles  of  fighting  for  every  possible 
frequency,  every  possible  mode  of  op- 
eration, and  the  absolute  minimum  of 
requirements  and  restrictions  to  obtain 
a  license,  Instead,  we  got  incentive  li- 
censing and  more  restrictions.  As  you 
so  ably  put  it,  past  ARRL  actions  have 
almost  killed  the  hobby. 

Some  of  the  hams  I  talk  to  stiH  hold 
the  myopic  view  of  requiring  stiff  code 
requirements  to  obtain  a  license.  They 
don't  want  to  hear  the  arguments  that 
code  is  only  on©  method  of  communi- 
cating. They  also  don't  understand  (or 
even  think  about  or  use)  any  of  the 
computer-based  systems  or  satellites, 
and  never  intend  to.  So  .  .  let  them 
be.  Let  them  have  their  own  frequency 
assignments  for  CW.  But  do  not  let 
their  opinion  regulate  other  hams  who 


wish  to  communicate  using  different 
modes,  and  above  all  do  not  let  such 
people  dictate  stiff  code  requirements 
for  others  who  wish  to  obtain  a  license 
but  for  whom  the  code  requirements 
are  a  stumbling  block.  It  is  unfair,  un- 
just and  discriminatory.  There  should 
be  room  for  everybody  in  our  hobby. 

Wayne,  in  my  work  as  a  consulting 
engineer  I  come  into  contact  with 
many  eiectrical  and  computer  engi- 
neering folks,  i  get  to  know  many  of 
them  personally  since  our  projects 
tend  to  require  many  visits  before  the 
job  is  completed,  I  usually  ask  if  they 
have  had  any  interest  in  amateur  ra- 
dio, and  many  times  I  get  a  positive  re- 
sponse. Over  90  percent  of  those  who 
showed  interest  but  did  not  obtain  a  li- 
cense indicated  that  the  code  require- 
ment was  the  reason  why  they  turned 
their  back  on  amateur  radio.  Since  the 
advent  of  the  no-code  license,  of  the 
few  people  I  have  talked  to,  the  inac- 
cessibility of  the  lower  frequency 
bands  dulled  their  interest.  We  need 
these  people. 

Wayne,  please  keep  the  pressure 
on  to  get  rid  of  the  code  requirement, 
or  at  least  reduce  it  to  S  wpm  for  Gen- 
eral Class.  This  can  do  nothing  but 
help  our  hobby. 

Cleve— Ah,  the  synchronicity  of 
Great  Minds.  My  November  1994  Ra- 
dio Fun  editorial  proposed  that  the 
Tech-Plus  ticket  he  grandfathered  to 
General, 

With  the  diminished  relevancy  of 
CWf  there  would  seem  to  be  no  further 
need  for  the  13-per  skill  obstacle.  This 
wouid  reduce  the  cost  of  licensing  and 
speed  it  up  at  a  time  when  the  FCC 
has  fatten  seriously  behind  in  issuing  li- 
censes* ft  wouid  also  simplify  (lower 
the  cost)  of  monitoring  and  enforce- 
ment 

The  entry  of  175,000  new  General 
Class  licenses  to  the  tow  bands  would 
generate  a  needed  growth  of  the  ama- 
teur radio  industry  The  ensuing  in- 
crease in  activity  on  the  low  bands 
wouidt  in  turn,  encourage  the  develop- 
ment and  pioneering  of  more  frequen- 
cy-saving technologies  and  practices. 

The  increased  interest  in  activity 
wouid  tend  to  attract  more  newcomers. 
With  there  being  a  direct  connection 
between  technology  and  gross  prod- 
uct, this  would  tend  to  attract  more 
youngsters  to  high-tech  careers,  and 
thus  increase  America's  ability  to  com- 
pete with  other  high-tech  countries 

Wayne 

Steve  Katz  WB2WIK/6,  Chats- 
worth  CA  Wayne,  I  read  your  editorial 
in  the  December  1994  issue  of  73  (I  al- 
ways do)  and  must  agree  that  while 
you're  hitting  the  nail  squarely  on  the 
head,  most  seem  to  be  missing  the 
message  regarding  America  still  being 
the  Land  of  Opportunity.  You  suggest 
that  folks  do  something  they  like  to  do 
anyway,  get  really  good  at  it,  and  then 
reap  the  profits.  Know  who  the  real  ex- 
perts are  at  this?  The  professional 


sports  players.  Most  of  'em  would  be 
playing  their  sport  out  on  the  street, 
anyway,  if  they  couldn't  find  profes- 
sional employment,  the  really  good 
ones  make  millions  of  dollars  a  year  to 
do  something  they  like  to  do,  anyway. 
Perfect  example  of  hobby  becoming 
profession, 

I  love  basketball  but  lacked  the  nec- 
essary physical  attributes  to  achieve  a 
professional  level  of  play  when  I  was 
young  enough  to  pursue  it;  now  I'd  do 
better,  but  I'm  too  old.  So,  that  one's 
out.  Photography  is  another  of  my  hob- 
bies, and  I  have  lots  of  great  equip- 
ment already  .  .  .  nah,  too  many  shut- 
terbugs  out  there.  Competition's  too 
fierce,  and  a  lot  of  those  guys  are  real- 
ly good.  I  like  to  ski,  but  not  well 
enough  to  compete  or  teach,  So  much 
tor  that  one.  Swimming?  Yep,  Tm  real 
good  at  that  and  did  have  professional 
instruction  from  an  ex-Olympian  as  a 
kid.  I've  taught  swimming  before  and 
it's  fun.  Nah,  the  kids  don't  listen  and 
the  grownups  already  have  such  bad 
habits.  It  doesn't  pay  well  enough  for 
the  aggravation. 

What  about — gasp— ham  radio? 
Can't  make  very  much  money  instruct- 
ing beginners.  It's  illegal  to  charge 
more  than  the  FCC-prescribed  fees  for 
testing.  Hmmrn.  Gotta  be  a  way.  How 
about  doing  ham-related  stuff  that  no- 
body else  wants  to  do?  Wowt 

I  started  a  business  assembling  and 
installing  antennas  and  towers  for 
hams.  Ya  know,  doing  it  right,  so  things 
really  work  and  stay  up  for  decades, 
not  months.  After  28+  years  of  ham- 
ming and  installing  my  own  towers  and 
antennas  at  a  number  of  sites,  I  ought 
to  be  qualified  for  this  one.  OK,  to  be 
legit  you  need  a  contractor's  license. 
Whafs  involved  there?  Five  years  min- 
imum field  experience  and  taking  a 
test.  I  walked  into  the  test  session 
without  a  clue  as  to  what  would  be  on 
the  exam— passed  first  try.  Proved  the 
"experience"  portion  by  providing  pho- 
tocopies of  invoices  and  payments  re- 
ceived for  similar  services.  I'll  be 
darned,  a  contractor's  license  is  no  ob- 
stacle at  all. 

I  advertised  mostly  by  word-of- 
mouth  and  became  booked  sotid  lor 
months.  Working  in  my  spare  time  only 
and  charging  $50  per  hour  (the  going 
rate),  I  made  enough  money  to  support 
the  hobby  for  the  next  century.  I  ex- 
panded by  selling  leftover  goods  from 
antenna  installations  at  the  local  swap 
meets.  This  reduced  inventory  costs  to 
nothing,  and  sold  almost  all  materials 
at  a  profit.  Gosh,  this  isn't  hard.  I  start- 
ed a  second  business  as  a  legitimate 
distributor  by  obtaining  a  business  li- 
cense, registering  with  a  Fictitious 
Business  name.  A  tax  resale  certificate 
is  free  from  the  state  Board  of  Equal- 
ization, and  the  forms  take  all  of  five 
minutes  monthly  to  complete  and  mail 
in.  So,  when  is  being  in  business  going 
to  start  being  complicated? 

As  you  know,  being  in  business  isn't 
complicated  at  all.  The  waters  get 
muddy  when  you  start  hiring  people, 
paying  benefits  and  so  forth.  But  If  one 
can  run  a  business  single-handedly  (or 
make  it  a  family  venture  by  involving 
the  wife  and  kids),  there's  nothing  to  it. 
Many  businesses  don't  require  a  store- 
front. 

With  the  economy  In  the  sad  state  it 


is,  the  aerospace  and  defense  indus- 
tries laying  off  almost  everybody,  our 
unfavorable  balance  of  trade  and  mon- 
etary exchange  rate  with  Japan,  and 
the  real  estate  market  almost  collaps- 
ing, no  time  is  better  than  today  to  start 
a  small  business.  I  run  businesses  in 
my  spare  time  only  and  keep  a  regular 
job,  too,  mostly  for  the  benefits  a  large 
employer  can  provide  (group  health  in- 
surance, for  one!).  But  If  my  efforts 
take  off  as  I  hope,  I'll  be  able  to  pro- 
vide my  own  benefits  without  relying 
on  any  outside  employment,  and  make 
more  money  than  any  "regular"  job 
could  possibly  pay. 

Ham  radio  affords  us  unique  oppor- 
tunities to  advertise  for  free,  if  we're 
discreet  about  it.  Example:  Joe  Ham  is 
on  the  air  discussing  his  dilemma  of 
how  to  install  a  tower  on  his  lot  without 
his  neighbors  seeing  cement  mixers 
and  backhoes  going  back  and  forth, 
raising  a  lot  or  curiosity  and  ire,  I  have 
a  possible  solution.  I  call  Joe  and  say, 
"Gee,  I  might  have  the  way  to  solve 
your  problem,  If  you'll  give  me  your 
telephone  number,  I'll  call  you  to  dis- 
cuss it."  I  get  the  number,  make  the 
call,  and  propose  my  services  or  fees 
were  made  on  the  air.  But  the  opportu- 
nity for  finding  clientele  surely  exists, 
and  its  free.  The  "sale"  still  needs  to 
be  made  in  person  or  on  the  landline, 
but  the  customers  are  out  there  on  the 
air  every  day. 

Of  course,  we  can  always  write 
magazine  articles,  (Don't  know  If 
you've  noticed+  but  I've  had  a  few 
dozen  published  in  73  and  RFover  the 
past  couple  of  years.)  Writing  for  the 
ham  my  mags  isn't  complicated.  All  you 
need  is  an  idea  and  a  sharp  pencil,  I 
found  some  great  deals  on  surplus 
commercial,  lab-quality  test  gear 
(Hewlett  Packard,  Tektronix,  General 
Radio,  etc.)  and  started  assembling 

my  "home  lab"  years  ago.  Great  way  to 
test  out  new  gear  on  the  market  and 
write  product  reviews.  Once  you're 
published  in  a  few  of  the  ham  journals, 
it's  easy  to  get  published  in  profession- 
al journals  as  well.  Some  of  them  even 
pay  pretty  well  for  manuscripts  (al- 
though some  don't).  My  first 
manuscript,  written  when  I  was  14 
years  old,  was  published  in  73.  That 
was  back  in  1966.  Since  then,  my  stuff 
has  been  accepted  by  TV  Guide.  Not 
bad,  eh? 

Anybody  with  a  lick  of  initiative  can 
make  a  business  providing  services  for 
ham  radio  operators,  and  it  needn't 
stop  there.  If  you're  good,  word  of 
mouth  will  take  over  and  you'll  be  get- 
ting calls  from  non-hams.  After  being 
in  my  little  business  about  six  months, 
I  started  getting  calls  from  CBers, 
scanner  listeners  and  other  SWLs,  and 
even  non-hobbyists  who  wanted  TV 
antennas  installed.  Then,  calls  started 
coming  in  from  public  service  agen- 
cies, police  and  fire  departments!  re- 
peater/paging system  owners,  and 
then  from  Kenwood  Communications 
in  Long  Beach,  who  wanted  new  an- 
tennas installed  for  their  service  de- 
partment. I've  literally  had  to  turn  away 
business,  there's  just  too  much  of  it. 

Maybe  if  you  use  some  of  us  who 
have  succeeded  in  making  a  business 
from  ham  radio  as  examples  (I'm  sure 
you've  heard  from  others!),  the  mes- 
sage  would  finally  get  through. 
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You  get  more  features  for  your  dollar  with  the 

REP-200  REPEATER 

A  fully  microprocessor-controlled  repeater  with  autopatch 
and  many  versatile  dtmf  control  features  at  less  than  you 
might  pay  for  a  bare-bones  repeater  or  controller  alone! 


Kit  $1095;  w&t  only  $1295! 


•  Available  for  the  143-174,  21 3-233  F 
420-475,  902-928  MHz  bands. 

*FCC  type  accepted  for  commercial 
service  in  150  &  450  bands. 

•  Sfx  courtesy  beep  types,  including 
two  pleasant  multi-tone  bursts, 

•  Open  or  closed  access  autopatch, 
toll-call  restrict,  auto-disconnect. 

•  Reverse  Autopatch,  two  types. 

•  DTMF  CONTROL:  over  45  functions 
can  be  controlled  by  4-digft  dtmf 
command,  via  radio  or  telephone. 

•  Owner  can  inhibit  autopatch  or  re- 


peater, enabfe  either  open  or  dosed 
access  for  repeater  or  autopatch,  and 
enable  toil  calls,  reverse  patch,  ker- 
chunk filter,  site  aHaim,  aux  rcvr 

•  Change  cw  speed  and  tone:  beep 
delay,  tail  timer,  and  courtesy  beep 
type  at  any  time  by  owner  password 
protected  dtmf  commands, 

•  Auxiliary  receiver  input  for  control  or 
cross  linking  repeaters. 

*Cotor  coded  LED  status  indicators. 


REP-200T  Voice  Message  Repeater    as  above,  except 

Includes  Digital  Voice  Recorder.    Allows  message  up  to  20  sec.  to  be 
remotely  recorded  off  the  air  and  played  back  at  user  request  by 
dtmf  command,  or  as  a  periodica]  voice  id,  or  both .,  kit  $1 145,  w&t  only  $1395 

REP-200C  Economy  Repeater,  uke  bep-2oo,  except  uses 

COR -6  Controller  (no  DTMF  control  or  autopatch).   Features  real -voice 
ID Kit  only  $795,  w&t  $1095 


REP-200N  Repeater.  Want  to  use  your  ACC  controller,  etc.?  No  probieml 
Wei  I  make  you  a  repeater  with  rf  modules  only «    . . ,  „  Kit  on  I  y  $695T  w&t  $995 


XMTRS  &  RCVRS  FOR  REPEATERS, 
AUDIO  &  DIGITAL  LINKS,  TELEMETRY,  ETC. 


Also  available  in  rf-tight  enclosures,  and  with  data  modems. 

FM  EXCITERS:  2W continuous 
duly.  TCXO  &  xtal  oven  options. 
FCC  type  accepfed  for  com'i 
high  band  &  uhf. 

-  TA51:  50-54,  143-174,  213-233 
MHz kit  $109,  w&t  $189. 

•  TA451:  420-475  MHz 

kit  $109,  w&t  $169. 

•  TA901:  902  928  MHz, 
(0.5Wout);w&t$2l9. 

VHF&UHF  AMPLIFIERS. 

Forfm.  ssb,  at  v.  Output  levels  from 

10W  to  100W.  Several  models  starting  at  $99. 

FM  RECEIVERS: 

-  R144/R220  FM  RECEIVERS  for  143-174 
or213-233MHz.  Sensitive  front  end, 
0  1SuV,  both  crystal  &  ceramic  if  filters 
plus  helical  resonator  front  end 

for  exceptional  selectivity:  >100dBat 
±12kHz  (best  available  anywhere!) 
Flutter-proof  hysteresis  squelch: 

kit  $149,  w&t  $21 9. 

.  R451  FM  RCVR,  for  420-475  MHz. 
S  imi  I  ar  to  a  bo  ve ,     .. ,  kit  $149,  w&t  $2 1 9, 

•  R901  FM  RCVR,  for  9D2^928MHz 
Triple-conversion,  ...$1693  w&t  $249. 

•  R76  ECONOMY  FM  RCVR  for  29-30,  50-54,  73-76,  143-174,  213-233  MHz, 

w/o  helical  res,  if  sclecK-i-ty   >100dB  at  ±12kHz     Kits  $129,  w&t  $219 

R76  MONITOR  FM  RCVR  Kit  for  10M,  6M,  73  MHz,  2M,  hi-band,  Of  220 
MHz,  IF  selectivity  60dB  at  ±12kHz  Great  for  monitoring  repeaters, 
amateur  calling  frequencies,  or  packet  radio  frequencies,  and  for  listen- 
ing to  commercial  two-way  radio,  pol ice/fire  frequencies,  or  weather  forecasts. 
Good  starter  Kit,  too;  easy  to  assemble  and  align.       tM<« „ Kit  only  $59! 

.  R137  WEATHER  SATELLITE  RCVR  for  137  MHz.    Special  if  filters  tailored  for 
wid eband  f m .  Lowest  cost  receiver  available; kit  on iy  $&9,  w&t  $  1 49. 

•  We  also  have  preamps  and  receiving  converters  for  137  MHz,  and  we  carry  the 
Weather  Satellite  Handbook  by  Ralph  Taggart 


Buy  at  low,  factory -direct  net  prices  and  save! 
j  For  complete  info,  call  or  write  for  free  catalog. 

(Send  $2  for  overseas  air  matt.) 

*  Order  by  mail,  fax,  or  phone  0-12  am,  i-spm  eastern  time). 

•  Min.  $5  S&H  Charge  for  first  pound  plus  ad d'l  weight  a  insurance. 

*  Use  VISA,  Mastercard,  check,  or  UPS  C.CLD. 


ACCESSORIES 


COR-3    REPEATER    CONTROLLER, 

Features    adjustable    tail    and    time-out 

timers,  solid-state  relay,  courtesy  beep, 
and  ioca  I  speaker  amplifier kit  $49 

CWHD.  Diode  programmable  any  time  in 
the  field,  adjustable  tone,  speed,  and 
timer ; kit  $59 

COR-4.      Complete  COR  and  CWID  all 

on  one  board.  CMOS  logic  for  low  power 
consumption.  EPROM  programmed; 
specify  call ...kit  $99,  w&t  $1 59 


-Br  »*( 


COR-6.  cor  a 

Real  Voice  ID 

on  one  board. 

Digital  ic  records 

up  to  20  seconds 

of  your  voice. 

Can  record  multiple  id  messages.  Tail  and 

time-out  timers,  courtesy  beep,  solid-state 

relay  to  key  transmitter    kit  $99,  w&t  S149 

Versatile  DVR-1  DIGITAL  VOICE 
RECORDER  Module.  As  a  voice  (O'er 
for  repeaters  records  your  voice,  using 
the  built-in  microphone  or  exlernal  mic. 
Jus  I  the  thing  for  fox  hunt  xmtr  id!  May 
also  be  used  as  a  contest  caller  to  play 
back  one  or  more  messages  through  your 
transmitter  at  the  press  of  a  switch  Used 
as  a  radio  notepad,  it  can  record  the 
audio  output  of  a  receiver  —  up  to  20  sec. 
of  anything  you  might  want  to  recall  later 

Play  back  as 
often  as  you 
like  through  a 
small  external 
^ir^ia  T^T"  speaker.     Ex- 

tensive man- 
ual tells  how 
to  use  multiple 
messages  and 
adapt  to  many 
applications, 
kit  $59,  w&t  $99 

TD-4  SELECTIVE  CALLING  Mod- 
ule.     Versatile    dtmf   controller   with    1 

latching  output.  Mutes  speaker  until 
someone  calls  by  sending  your  4-digit  tt 
code  Or  use  it  with  a  long  tt  zero  digit  to 
alert  anyone  in  club.  Also  may  be  used  to 
control  autopatch  or  other  single  device. 
,... ..kit  $49h  w&t  $79 

TD-2  DTMF  DECODER/CONTROL- 
LER. 16  digits,  programmable,  toll-call 
restrictor.  Can  turn  5  functions  onfoff. 

.....kit  $89,  wired  &  tested  $149 

AP-3  AUTOPATCH.   Use  with  TD-2  for 
repeater  autopatch.     Reverse  patch  and 
phone  line  remote  control  are  std. 
kit  $89,  wired  &  tested  $149 

AP-2    SIMPLEX     AUTOPATCH     Timing 

Board.  Use  with  above  for  simplex  oper- 
ation using  a  transceiver kit  $39 


TD-3  SUBAUDiBLE  TONE  DE- 
CODER/ENCODER. Adjustable  for 
any  tone.    Especially  for  repeaters,  with 

remote  control  activate/deactivate  provi- 
sions   kit  $29,  wired  &  tested  $59 


DATA  MODEMS 


MO202  FSK  DATA  MODULATOR  & 
DE-202  FSK  DEMODULATOR.  Run  up  to 
1200  baud  digital  signals  through  any  fm 
transmitter  &      /?~*~tt~t-Kit.        aa 

receiver.  M^M  W^iSS Wl m 

Radio-link  -2fe  WmfeT 

computers, 

telemetry, 

etc kitea  $49,  w&t  ea  $79 

9800   BAUD    DIGITAL   RF    LINKS. 

Low-cost  packet  networking  system, 
consisting  of  MO-96  Modem  and  special 
versions  of  our  144,  220,  or  4 50MHz  FM 
Transmitters  and  Receivers.  Interface 
directly  with  most  TNC's  Fast,  diode- 
switched  PA'S  output  15  or  SOW.  CALL. 


Low  Cost  GaAsFET 

PREAMPS 


LNG-C) 

ONLY  $59 

uired&tesied 

FEATURES: 

*  Very  low  noise:  0.7dB  vhf,  O.SdB  uhf 

*  High  gain:  13-20dB3  depends  onfreq 

*  Wide  dynamic  range  -  resist  overload 

*  Stable:  low-feedback  dual-gate  FET 

*$p9Qlfy  tuning  range:  26-30,  4&-56,  137- 152, 
152-172,  210-230,  40O-470,  900-960  MHz. 

LNW-f) 

MINIATURE 
PRE  AMP 

ONLY  $29  kit,  $44  wlred&lested 

*  GaAs  FET  Preamp  similar  to  LNG,  ex- 
cept designed  for  low  cost  &  small  size. 
Only  5/B"W  x  1-5/8T  x  3/4"H,  Easily 
mounts  in  many  radios. 

*Specify  tuning  ranger  25-35,  35-55,  55-90, 
90-120,  120-150,  15Q-200.2QO-27Q,  400-500  MHz. 

LNS-C) 

IN-LINE 
PREAMP 

ONL  Y  $89  kftt$119  wired&tested 

*  GaAs  FET  Freamp  with  features  similar 

to  LNG  series,  except  automatically 
switches  out  of  line  during  transmit. 
Use  with  base  or  mobile  transceivers  up 
to  25 W.  Tower  mounting  brackets  incl. 

*Tunfag  rang#:  120- 175,200-240,  or  400-500, 

HELICAL  RESONATOR 
PREAMPS 

GaAs  FET  preamps 
with  helical  reson- 
ators reduce  inter- 
mod  &  cross-band 
interference  in  critical  appfications. 
MODEL  HRG-(  *  ),  $80  vhft  $H0  uhf. 
'"Specify  tuning  range:  142-150,  150-162,  162- 
174,  2.13-233,  420-470. 


RECEIVING 
CONVERTERS 


Low  noise 
converters  to 
receive  vhf 
and  uhf 
bands  on  a 
10M  receiver. 

*  Input  ranges  avail:  50-52,  136-133, 
144-146,  145-147,  146-148,  220-223, 
222-224  MHz,  432^34,  435-437, 
435,5-437.5,  and  439.25  (to  chan  3). 

*  Kit  less  case  $49,  kit  w/case  &  BNC 
jacks  $74,  w&t  in  case  $9B. 


TRANSMITTING 
CONVERTERS 


XV2  lor  vM  and  XV4  tor  uht.  Models  to 
convert  10M  ssb,  cw,  fm,  etc,  to  2MP  220, 
222r  432,  435,  and  atv.      1W  output. 

Kit  only  $8$.  PAs  up  to  45W  available. 


Our  32 na  veaf: 


miromcs,  inc 

65-D  Moul  Rd;  Hilton  NY  14468-9535 
Phone  716-392-9430  (fax  9420) 
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Capitol  Ham 


David  Funderburk  K4TPJ  is  among  the 
newest  members  of  the  United  States  House 
of  Representatives.  Funderburk  is  not  only  an 
amateur — he  also  holds  a  PhD  and  has 
taught  history  at  several  North  Carolina  col- 
leges. The  50- year-old  Republican  served  as 
U.S.  Ambassador  to  Romania  during  the  Rea- 
gan years. 

Funderburk  describes  himself  as  an  "avid 
amateur  radio  operator/"  and  holds  a  General 
Class  ticket.  He  represents  North  Carolina's 
2nd  Congressional  District.  TNX  Florida  Skip, 
Vol  36>  No,  12,  December,  1994, 


Tech  Minus 


Due  to  an  apparent  rniscue  at  the  FCd  a 
lot  of  Technician  Plus  amateur  operators  have 
been  issued  licenses  which  do  not  reflect  their 
code  privileges.  If  you  earned  your  Technician 
Class  ham  ticket  before  March  16,  1987,  you 
are  automatically  a  Tech  Plus — meaning  you 
also  passed  a  code  test. 

But  the  Commission's  computer  has 
coughed  out  an  undetermined  number  of  li- 
censes without  the  Plus  designation.  If  you 
could  fit  into  this  category  of  operator,  per- 
haps you  should  take  a  closer  look  at  your  li- 
cense. 

If  you  were  shorted  the  Plus  designation, 
write  to  the  FCC  explaining  the  situation.  In- 
clude information  on  your  current  license  sta- 
tus and  effective  date.  Send  a  photocopy  of 
your  license  with  the  letter.  Address  it  to;  Fed- 


eral Communications  Commission,  1270  Fair- 
field Road,  Gettysburg,  Pennsylvania  1 7325* 
7245;  FAX  (717)  337-1 54 1  The  Commission 
advises  it  will  take  from  four  to  six  weeks  to 
process  the  correction.  TNX  KC6UE;  Paio  Al- 
to Amateur  Radio  Association's  "PAARA- 
graphs"  newsletter,  December  1994. 

Band  Changes  Proposed 

The  FCC  has  adopted  a  Notice  of  Pro- 
posed Rule  Making  to  convert  a  block  of 
spectrum  from  federal  government  to  com- 
mercial use,  including  two  UHF  bands  cur- 
rently available  to  amateurs  on  a  secondary 
basis  with  the  government.  The  proposal  calls 
for  reallocation  of  2390  2400  MHz,  2402-2417 
MHz,  and  4S60-4685  MHz  to  fixed  and  mobile 
commercial  use.  (A  4660-4685  MHz  change 
would  not  affect  amateurs,) 

Under  the  Omnibus  Budget  Reconciliation 
Act  of  1993,  the  FCC  is  required  to  adopt 
rules  for  such  a  move  by  February  10.  A  nun> 
ber  of  responses  to  the  proposed  changes 
have  been  received. by  the  Commission,  in- 
cluding many  from  the  amateur  community, 
TNX  Dayton  Amateur  Radio  Association's 
newsletter  "flF  Carrier/'  December  1994. 

Dial  Defense  Surplus 

Interested  in  restocking  your  ham  shack 
with  Department  of  Defense  surplus  property? 
A  new  toll  free  number  has  been  Instituted  to 
make  it  easier.  Simply  call  (800)  GOVT  BUY 
(800-468-8289). 

The  DOD  Surplus  Property  Sales  Program 


is  managed  by  the  Defense  Reutilization  and 
Marketing  Service,  a  field  activity  of  the  De- 
fense Logistics  Agency,  and  is  authorized  to 
sell  government  surplus  stuff.  Not  just  ships 
and  tanks,  mind  you,  but  office  equipment, 
sporting  goods,  furniture,  tools,  nuts  and 
bolts,  and  clothing,  to  name  just  a  few. 

The  information  is  free,  but  be  advised 
that  a  lot  of  this  surplus  is  sold  by  auction  and 
Clas  is,"  Still,  with  the  government  shutting 
down  bases  at  a  record  clip,  surplus  is  piling 
up  as  never  before,  and  may  be  worth  looking 
into. 

Distinguished  Service 

The  Quarter  Century  Wireless  Association 
has  bestowed  the  coveted  Distinguished  Ser- 
vice Award  on  Kenneth  M,  Miller  K6IR  (see 
Photo  A).  The  award  was  given  at  the  1994 
QCWA  National  Convention  at  El  Paso, 
Texas,  This  award  recognizes  Miller's  engi- 
neering accomplishments  and  his  leadership 
of  the  Radio  Club  of  America  Scholarship  Pro- 
gram. 

Mr.  Miller's  professional  career  has 
spanned  over  four  decades  and  three  conti- 
nents. He  has  served  as  an  executive  with 
Lear  Jet,  Motorola,  American  Standard,  The 
Singer  Company  and  others.  Nice  work  Ken! 

The  Electronic  Way 

The  FCC  has  released  a  seven-page  order 
amending  its  rules  to  reflect  what  it  calls  "non- 
substantive procedural  changes."  Among 
these  changes,  the  Commission  will  now  per- 
mit electronically-filed  license  appli- 
cation data  from  VECs,  although  pa- 
per applications  will  continue  to  be 
accepted. 

Also  new  is  the  following:  To  au- 
thorize operation  as  soon  as  the  new 
license  data  appears  in  the  new  ama- 
teur service  licensee  data  base, 
rather  than  the  current  system  of 
waiting  for  the  license  document  to 
be  delivered.  Details  of  how  this  will 
be  implemented  are  upcoming.  The 
"Technician  Plus"  designation  will 
now  be  treated  as  an  official  license 
class.  The  Commission  also  plans  to 
mail  a  shorter  license  renewal  form  to 
amateurs  in  advance  of  their  expira- 
tion date.  TNX  Badger  State  Smoke 
Signals,  December  1994;  ARRL. 


Update 


Photo  A.  Kenneth  M.  Mifler  K6IR  with  the  QCWA  Distinguished  Service  Award, 


In  January's  "QRX"  column  Dr, 
Karl  Meinzer  of  the  AMSAT  Phase  3- 
D  International  Satellite  Design  Team 
was  mentioned  with  the  wrong  catl- 
siga  Karl's  cafl  is  DJ4ZC,  Sorry  for 
the  mix-up. 
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BULLETIN 


182  North  Maple 

P.O.  Box  73 

Watertown,  SD 

57201 


SALES  ORDER  DESK 

1-800-927(4261) 

SERVICE  (605)  886-7314 
FAX  (605)  886-3444 

FAX  Product  Info 

(605)886  6914 


AMATEUR  CENTER 


Proud  to  be  "AMERICA'S  MOST  RELIABLE  AMATEUR  RADIO  DEALER 

Serving  Amateur  Radio  Operators  Since  1937 


a 


Write  or  call 

for  our  latest 

"Used  List" 

and  flyer. 
We  want  to 

be  Your 

Kenwood 
"Servicing" 

Dealer!! 


HOURS:  MON.  -  FBI.  9-5  p.m.; 

SAT.  9-1  p.m. 
CLOSED  SUNDAYS/HOLIDAYS 


DEAR  HAM  FRIENDS, 

With  the  WINTER  season  sneaking  quickly  upon  us, 
the  time  is  right  to  purchase  that  new  HF  TRANSCEIVER. 
Kenwood  OFFERS  some  TOP-OF-THE-LINE  products  to 
enhance  your  operating  skills  and  make  your  DX-ing  and/or 
Ragchewing  more  enjoyable  during  those  cool/cold  winter 
months  ahead.  Call  or  Write  us  for  a  quote  on  trading  your 
equipment  because  "SERVING  YOU  IS  OUR   BUSINESS 

AND  MOST  OF  ALL  "OUR  PLEASURE"!!     73  TO  ALL!! 


HuS"/^ 


-    uw  ■  ^l«y 


7^3    We  also  honor  George 

ij  Washington,  Ben  Franklin 
^Jl      and  Tom  Jefferson. 


KENWOOD! 


Happy  New  Year! 


Kenwood  New  Year's  HF  Lineup!!! 
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CALL  1  -800-927-4261 


CALL  1  -800-927-4261 


73  Review 


Number  4  on  your  Feedback  card 


by  Steve  Katz  WB2MK/6 


The  Yaesu 


900AT 


HF  Transceiver 


Yaesu  U.S.A. 

17210  Edwards  Rd. 

Cenitos  CA  90701 

Telephone:  (310)  404-2700 

Price  Class:  FT-900— $  1,499; 

FT-900AT— S  1.699 


Base  station  performance  from  a  compact  mobile  rigi 


i 


When  given  the  opportunity  to  try  out  the 
_  new  Yaesu  FT-90QAT  for  a  product  review, 
I  thought,  "Neatf  This  is  a  rig  I  thought  about 
buying  anyway— and  now  I  can  try  one  out  be- 
fore I  do!M  In  early  November  1994,  FT-900AT 
serial  number  41040690  arrived  on  my  doorstep. 
By  the  end  of  that  same  day,  I  had  already  made 
41  contacts  with  the  little  rig  and  had  a  pretty 
good  teel  tor  it.  despite  rot  having  opened  the 
Operating  Manual  at  all!  That's  what  I  call  "user 
friendly.* 

Overview 

The  FT-90GAT  is  about  as  full-featured  an  HF 
rig  as  there  can  be  in  such  a  tiny  box:  Measuring 
only  238  x  93  x  253  mm  (9.37  x  3.66  x  9.96")  (W 
x  H  x  D)  and  weighing  only  5.3  kg  (11.66  lbs.),  it 
packs  "base-station*  performance  into  a  mobile- 
sized  radio.  The  FT-90Q  and  FT-900AT  are  iden- 
tical, except  that  the  aAT"  version  includes  a 
built-in  automatic  antenna  tuning  unit,  the  Yaesu 
ATU -2  (which  can  be  added  to  the  '900  in  the 
field);  however,  the  r900AT,  which  has  the  tuner 
"factory  installed /'  costs  a  bit  less  than  buying 
the  two  units  separately.  All  discussions  herein, 
except  those  specifically  pertaining  to  antenna 
tuner  performance,  apply  to  either  model. 


The  rig  features  a  general  coverage  receiver 
(100  kHz  through  30  MHz)  and  all-mode  opera- 
tion {CW,  SSB.  AMH  FH,  plus  SSTV  with 
outboard  converter  and  digital  modes  with 
outboard  TNC),  delivering  100  watts  PEP  out- 
put power  (within  the  ham  bands  only)  from  its 
sturdy,  weU*cooled  transmitter.  Output  power 
is  adjustable  by  a  front-panel  control  down  to 
approximately  1 .5  watts  for  honest  QRP  work. 
Frequency  tuning  is  accomplished  by  a  large, 
easy-to-handle.  rubber-coated  VFO  knob,  or 
by  pushing  "up"  or  '"down"  buttons  on  the  sup- 
plied push-to-talk  microphone.  The  main  dis- 
play panel  contains  all  the  information  needed 
to  understand  every  critical  control  setting,  with 
a  large,  easily- read  LCD  display  of  operating 
frequency.  The  features  will  be  covered  later 
in  more  detail,  but  the  most  significant  feature, 
which  differentiates  the  FT*900  from  its  pre- 
decessor FT-890.  is  the  rig's  removable  front 
subpanel.  The  '900^  front  subpanel,  containing 
the  most-used  controls  and  microphone  jack, 
disconnects  from  the  radio's  body  with  a  push 
of  one  button  ("click")  and  can  be  remotely 
located  anywhere  within  about  19  feet  of  the 
radio  itself,  greatly  simplifying  mobile  installa- 
tion. 


Photo  A  The  Yaesu  FT-90Q  with  front  subpanel  detached.  The  subpanel  "dicks"  off  with  a  fifr 
ger  latch, 
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Opening  the  Carton 

Impressive  is  the  only  word  thai  describes 
Yaesu's  excellent  packaging  job.  Not  only  are  all 
parts  well -protected  (the  subpanel  is  packaged 
separately  from  the  radio's  body,  giving  the  new 
Owner  an  opportunity  to  try  the  panel's 
"mount/dismount"  feature  almost  immediately), 
but  Yaesu  thoughtfully  includes  a  world  map 
showing  updated  amateur  radio  DXCC  countries 
and  prefixes,  a  large  Yaesu  decal  (bumper  stick- 
er?), all  the  plugs  required  to  put  the  radio  into 
immediate  service,  spare  fuses,  a  long  DC  pow- 
er cable  (dual-fused)  and  an  excellent,  easy-to- 
use,  50-page  Operating  Manual,  complete  with 
schematic  diagrams.  On  the  plus  side  for  Yaesu, 
the  manual  is  great.  The  ^Operation"  section 
contains  a  "Getting  Started  Tutorial"  (2-1/2 
pages)  which  offers  sufficient  information  to  get 
on  the  air  and  start  using  the  rig  to  its  fullest, 
without  having  to  read  through  dozens  of  pages 
of  babble.  On  the  minus  side,  the  FT^900  manu- 
al, like  most  of  those  from  the  Japanese  manu- 
facturers, offers  no  hint  of  any  circuit  descrip- 
tions, theory  of  operation  or  a  technical  trou- 
bleshooting guide,  Unfortunately,  this  is  the  norm 
for  modem  rigs  from  JA-land,  so  lm  not  singling 
out  Yaesu  when  I  complain;  the  only  manufactur- 
er who  provides  essentially  a  complete  "service 
manuar  right  within  their  normally-supplied 
operating  manual  is  Ten-Tec  (an  American  com- 
pany). 

Controls 

When  I  first  acquire  a  new  piece  of  gearT  I  like 
to  see  if  I  can  make  it  work  without  opening  the 
instruction  manual.  I  won't  even  buy  computer 
software  that  requires  a  substantial  time  invest- 
ment in  training,  as  I'm  old-fashioned  enough  to 
consider  it  unreasonable  for  me  to  spend  money 
on  products  that  will  take  more  time  to  learn  than 
they  coulo  save  me  in  the  short  term.  The  FT- 
90QAT  passed  my  test:  I  completed  two  log 
pages  full  of  QSOs  on  both  SSB  and  CW  before 
I  turned  to  page  1  of  the  book.  Bravol  All  ham 
equipment  should  be  this  easy  to  use. 

The  front  subpanel  controls  are  clustered  for 
easy  use,  The  TUNER  switch  both  activates  the 
internal  ATU  for  use  (momentary  press)  and  op- 
erates the  ATU  (longer  press,  same  button)* 
Hooray!  No  reason  to  use  two  switches  when 
one  will  do,  The  POWER  switch  is  a  "$oft*$tarf 
type  with  electronic  time  delay:  A  quick  press 
neither  turns  the  rig  ON  nor  OFF.  The  switch 
must  be  depressed  for  about  a  half-second  to 
toggle  the  POWER  function.  The  MAJN  TUNING 
knob  has  a  great  feel,  and  adjustable  "drag"  us- 
ing a  hfdden  setscrew.  The  DISPLAY  screen  has 
a  warm  orange  glow  with  dark  gray  alphanumer- 
ic segments,  and  is  easy  to  read  in  almost  any 


MFJ-1278BV#/*  DSP 

multi-mode  data  controller 

Only  MF J  gives  you  DSP  and  10  digital  modes  -  Packet  PACTOR, 
AMTOR,  RTTY,  Color  SSTV,  16  Gray  Level  FAX/  Weather  FAX, 
ASCII,  NavteXj  CW,  and  Memory  Keyer . . .  for  only  $379.95 

Now  with  DSP! 


MrM278B/DSP  with  DSP 

$37995 

MFM278B  less  DSP 

*29995 


Combining  "brick  wall"  DSP 
filters  with  the  world  class  MFJ- 1 278B 
gives  you  ham  radio's  most  powerful 
mulli-mode  data  controller  --  the  new 
MFJ-1278B/DSP  -  for  an  incredibly 
low  $379.95. 

You  won't  believe  your  eyes  when 
you  see  solid  copy  from  signals 
completely  buried  in  QRM! 

This  MFJ-1278B/DSR  your 
transceiver  and  computer  are  all  you 
need  for  exciting  digital  QSOs! 

You'll  discover  a  whole  new  world 
of  ham  radio.  You'll  communicate  in 
ways  you  never  knew  existed. 

The  MFM278B/DSP  and  MFJ- 
1289  MuttiCom™  software  are  packed 
with  features  available  only  from  MFJ. 

You  get  10  digital  modes . . ,  Packet, 
PACTOR,  AMTOR,  RTTY,  color 
SSTV,  1 6  Gray  Level  FAX/Weather 
FAX,  CW,  ASCII,  Navtex  and  Memory 
Keyer . , .  plus  an  enhanced  32K 
mailbox  that's  expandable  to  512K. 

You'll  have  fun  joining  worldwide 
packet  networks  and  exchanging  color 
SSTV  pictures  with  your  buddies. 

You'll  marvel  at/ii//  color  FAX 
news  photos  as  they  come  to  life  on 
your  screen,  and  you'll  see  weather 
changes  on  highly  detailed  weather 
maps  in  all  16  gray  levels. 

You'll  eavesdrop  on  late  breaking 

news  as  it  happens  on  RTTY. 

You'll  enjoy  error-free  HF  QSOs  on 


MOO£L    Mf  J  127U 


PACTOR  and  AMTOR  and  enjoy 
receiving  packet  mail  in  your  mailbox. 

Wanna  copy  some  CW?  Just  relax 
and  read  your  screen. 

MFJ-1278B,  $299.95,  no  DSP. 

MFJ-1278BT,  $369,95,  built-in 


2400  baud  modem,  no  DSP. 

MFJ-780,  $99,95/"bnck  wall"  DSP 
data  filter.  Plugs  into  MFJ-1278B  only. 

MFJ-1289,  $59,95,  MultiCom™  PC 
software  brings  out  the  full  power  of 
MFJ-1278B  scries.  Includes  PC  cable. 


Only  MFJ  gives  you  all  these  features . . . 


Exclusive  M  F  J  - 1 278  B  Features 

•Sharp  f,bnck  wall"  DSP  fi]tcrs(MFJ-l278/DSP) 
•Color  SSTV,  trans  mils  and  receives  . .  . 

-Robot  Color:  36,  72  seconds 

-Robot  B/W:  8.  1 2, 24, 36  seconds 

-Scony  Color:  1  and  2 

-Martin  Colon  1  and  2 
•  16  Gray  Levels  E\X/SSTV  Modem  . . . 

-feceive  all  16  gray  levels  of  weather  FAX, 

color  AP  wire  photos*  color  SSTV 
•Real-time  Packet  pictures . ,  , 

-SVGA,  VGA,  EGA,  CGA  high  resolution 
full  color  packei  pictures 
•Exclusive  MFJ  hardware  features , ,  * 

-20  LED  precision  tuning  indicator 

-Built-in  parallel  primer  port 

-Individual  radio  port  output  level  controls 

-TAPR  internal  modem  header  for  high  speed 
modem  -  2400  or  9600  baud 

-Monitor  amplifier,  volume  control,  speaker 
jack  for  monitoring  receive/transmit  daia 

-L0  user  programmable  message  memories 

-CW  iambic  paddle  input 

-IC  sockets  used  throughout 

-Free  1 1 0  VAC  power  supply 
•Exclusive  MFJ  software  features  ♦ . . 

-Automatic  Digipeater™  routing 

-Built-in  packet  connect  bell 

-Call  Alert  Beeper™ 

-Automonitor  alarm™  detects  incoming 
character  strings 

-Simultaneous  QSOing  and  file  transfenng 

-Automatic  Sigtsal  Analysis™  for  packet, 

AMTOR,  RTTY.  ASCII 

-Stored  parameters  for  each  mode 

-Dedicated  MARS  mode 


New  Features 

♦PACTOR  mode  with  mailbox 

•32K  Packet  mailbox  expandable  to  512K  -- 
allows  separate  call  sign,  auto  mail 
forwarding  and  reverse  mail  forwarding, 
Remote  Sysop  access,  Sysop  paging,  chat 
mode,  mailbox  C-tcxt 

•Mail-Waiting™  LED  indicator 

-64K  battcr>'  backed  up  RAM 

•I  Megabit  system  EPROM 

— ■  r 

•External  accessible  reset 

•Up  to  I9.2K  baud  terminal  operation 

•Color  SSTV  with  VIS  tones  for  picture  autostart 

•Selectable  European  RTTY  tones 

•Optional  plug-in  crosspattem  scope  tuning 

adapter 

Standard  MFJ  Features 
•Standard  MFJ  hardware  features  . .  . 

-Built-in  300  and  1 200  baud  packet  modem 

-Two  software  selectable  radio  ports 

-Noise  threshold  control  improves  HF 
operation 

-True  DCD  for  excellent  HF  operation 

-RS-232  and  TTL  serial  ports 

-Fast-Start™  Manual 
•Standard  MFJ  sort  ware  features  ♦ . , 

-Anti -Collision™  gets  packets  through  faster 

-Auto  terminal  baud  rate:  300.  1200*  2400, 

9.6K,  19.2K 

KISS  interface  for  TCP/IP,  KeiRom.  MSYS 

-Host  mode 

-Normal  or  reverse  FSK  output 

MFJ  No  Matter  What  Guarantee™ 
•One  year  unconditional  guarantee  .  .  . 

-MFJ  will  repair  or  replace  your  MFJ-1 278B 
(at  our  option)  no  matter  what  for  a  full  year 


MFJ  VHF/HF  Packet  INCs 


Enjov  Packet  on 

MFJ-12TOC       VHF  and  HF  at  1200 
5  X  1  9        '300  baud  with  the 

world  famous 
MFJ-I270C.  Operate  2400  or  9600 
baud  with  optional  plug-in  modems  . 

The  MFJ-I270C  is  widely 
acclaimed  as  the  most  reliable  packet 


TNC  in  the  world  -  many  work  24 
hours  a  day  for  years  without  failure! 

Fully  TAPR  TNC-2  compatible, 
'free  1 10  VAC  power  supply,  mailbox 
expandable  to  5 12K,  WeFAX  mode 
prints  weather  maps,  KISS  interface, 
Host  mode,  RAM/ROM  each 
expandable  to  5 1 2K,  up  to  19.2K 
terminal  baud  rale,  monitor  amplifier, 
external  reset,  enhanced  DCD  for  HF. 

MFJ-1276  $159.95,  MFJ-1270C 
with  PACTOR,  precision  tuning 
indicator,  extra  32K  mailbox  memory, 
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MFJ-1270CT,  $209,95,  MFJ 

1270C  with  2400  baud  modem. 

MFJ-1270CQ,  $229.95,  MFJ* 
1270C  w/9600  baud  G3RUH  modem. 


Free  MFJ  Catalog 

Write  or  call  toll-free . . .  800-647-1800 


Nearest  Dealer/Orders:  800-647-1800 

24  Hour  FAX:  {601  \  323-6551 
Technical  Help:  800-647-TECH  (8324) 

MFJ  ENTERPRISES,  INC. 

P.O  Kin  494,  vlkv  Si .-iic  MS  W62 
(60 1 J  323-5Sfi9:  «--4:3C.i  C  Si  Mom  -lit 
7  206 . 1 7630co  mpu  ser  veud  H  n 

MFJ . . ,  making  quality  affordable 


lighting,  it  displays  MODE;  filter 
selection  (NAR);  GENeral  cover- 
age selection  (as  opposed  to 
"ham"  coverage);  VFO  status  (A, 
B,  or  SPLIT);  FAST  tuning  mode; 
dial  LOCK;  TUNER  status  (WAIT 
appears  while  tuner  is  searching); 
HI  SWR  indicator  (if  mismatch  is 
too  severe  lor  the  ATU  to  find  a 
match  point);  operating  frequency 
displayed  to  10  Hz  resolution  with 
separate  decimal  point  indicators; 
+/-  offsets  for  RPT  (repeater) 
mode;  memory  SCAN  and  CHECK 
status;  CHannel  number  (01-99); 
MEMory  status  (WM,  V>M,  M>V, 
and  M  TUNE);  a  CAT  (computer 
aided  transceiving)  indicator;  as 
well  as  a  multisegmented  bar 
graph  S-meter  and  ALC/SWR 
(switchable)  meter,  (The  S-meter 
always  operates,  displaying  re- 
ceived signal  strength  or  transmit- 
ter power  output  power;  the  other  bar-graph  dis- 
play switches  between  ALC,  SWR  and  "off,rt  us- 
ing trie  METER  switch.)  Whewi  You  think  that's 
a  lot?  Just  wait. 

The  removable  subpanel  also  contains  vol- 
ume (AF)  and  squelch  (SQL)  concentric  con- 
trols; IF  NOTCH  and  SHIFT  concentric  controls, 
with  a  center-detent  on  the  SHIFT  control  and  a 
separate  switch  for  the  NOTCH  function;  DOWN 
and  UP  push-buttons  for  stepped  frequency  tun- 
ing; VFO  and  memory  function  push-button  keys 
(as  described  above  under  "memory  status");  a 
FAST  tuning  push-button  (a  multipurpose  key  for 
fast  frequency  changes  using  the  dial  or  the 
UP/DOWN  keys— and  also  serves  for  making  11 
different  "FAST"  set-up  adjustments);  mode  keys 
(SSB,  CW,  AM,  FM);  and  four  LED-lighted  keys 
for  the  speech  PROCessor;  receiver  ATTenua- 
tor;  receiver  preamp  bypassing  (IPO);  and  noise 
blanker  (NB).  The  CLARifier  control,  with  its  sep- 
arate on/off  switch  and  indicator,  serves  the 
same  purpose  as  an  RIT,  An  LED  lighted  indica- 
tor also  serves  as  a  "TRANSM  IT-BUSY1'  light 
(green  when  BUSY,  red  when  TRANSMITting). 
Now  you  can  sayT  "Whew!* 

Despite  the  quantity  of  controls  on  the  sub- 
panei  (28),  the  FT-900  is  not  a  confusing  rig  to 
operate,  especially  if  you're  familiar  with  other 
modem  HF  gear.  A  proponsnt  of  "simple"  rigs,  I 
donl  like  a  fot  of  unnecessary  knobs  and  switch- 
es, and  I  tend  to  really  dislike  "function"  keys. 
The  FT-900's  panel  is  not  cluttered,  and  there 
are  no  function  keys.  I  found  it  surprisingly  sim- 
ple to  use,  and  the  controls  are  intelligently  la- 
beled for  intuitive  use  right  out  of  the  box. 

Besides  the  subpanel  controls,  there  are 
these  additional  "main  unit"  front-panel  controls, 
which  cannot  be  adjusted  by  the  subpanel  (and 
thus  are  lost"  to  the  user  when  remoting  the 
rig):  PHONES  jack;  MOXp  VOX  and  AGC-Fast 
switches;  MIC  GAtN;  RF  PWR  (xmtr  output); 
KEYER  switch  and  SPEED  control;  BK-IN 
(QSK)  on/off;  and  the  12-button  keypad  used  for 
either  direct  frequency  entry  (very  handy — just 
like  a  "big"  rig!)  or  rapid  band  changes.  I  love 
the  direct-entry  keypad.  My  "big"  Kenwood 
TS  850S/AT  has  it,  as  have  some  of  my  other 
radios,  but  this  is  something  not  previously 
found  on  a  smaller,  mobile-type  transceiver,  This 
is  a  major  product  improvement  over  the  other- 
wise simitar  FT-890:  Once  you  use  direct-entry 
QSY,  you'll  find  it  hard  to  live  without. 

If,  say,  you  are  on  7238  kHz  and  want  to 
instantly  QSY  to  2S335  kHz  and  the  latter 
frequency  is  not  in  a  previously-stored  memory, 
all  you  need  to  do  is  press  ENTer,  followed  by 


Photo  B.  The  FT-900  subpanel  installed  in  the  author's  car  using  Velcro 
strips.  For  permanent  installations  you  could  use  a  gooseneck  accesso- 
ry fixture  instead. 


2-8-3-3-5,  and  then  ENTer  again,  and— bingof— 
you're  there,  Much  faster  than  changing  bands 
and  dialing  around  with  the  VFO.  I  once  paid 
hundreds  of  dollars  to  get  this  feature  as  an  op- 
tion for  a  Collins  KWM-380  (a  $4,000  rig).  Now, 
it's  'tree,"  included  in  every  FT-900. 

The  front-panel  headPHONES  jack  accepts 
either  stereo  or  monaural  'phones ,  and  provides 
audio  to  both  sides  either  way.  The  FT-SQO's 
rear-panel  contains  the  DC  power  connector, 
ANTenna  connector,  and  four  iess-frequently 
used  controls:  VOX  GAIN,  ANT1-TRIR  DELAY 
and  speech  COMPression  level  adjustments,  I 
don't  mind  "losing"  these  controls  in  a 
remote/mobile  setup,  but  would  prefer  to  have  at 
least  the  DELAY  control  right  in  front  of  me  when 
using  the  rig  at  home,  since  this  control  adjusts 
not  only  the  VOX  drop-out  timing  for  SSB,  but  al- 
so the  drop-out  delay  for  non-QSK  {semi  break- 
in)  CW  work,  and  might  require  frequent  adjust- 
ment as  one  changes  his  CW  sending  speed. 
One  more  point:  The  MIC  GAIN  control  is  lost 
when  remoting  the  rig,  and  I  think  this  is  unfortu- 
nate, When  operating  mobile,  the  MIC  GAIN  is 
one  control  1  find  myself  adjusting  quite  a  lot,  de- 
pending on  background  noise  (low  with  windows 
closed,  high  with  windows  open)  and  operator's 
voice  characteristics.  (I  "close  talk"  the  mike  and 
speak  loudly,  so  I  require  a  very  low  gain  setting; 
others  like  to  hold  the  mike  back  a  few  inches — 
not  a  good  idea  when  operating  mobile!— or 
speak  softly  and  will  require  a  much  higher  gain 
setting.) 

The  FT-900  does  not  have  a  receiver  RF 
GAIN  control!  I  didn't  even  notice  this  until  Yaesu 
Service  Manager  Chip  Margelli  K7JA  pointed  it 
out.  I  didn't  miss  it,  either:  if  a  receiver  has  suffi- 
cient dynamic  range  and  good  AGC,  one  would 
very  rarely  have  any  reason  to  turn  its  RF  GAIN 
down  from  "maximum."  I  can't  remember  the  last 
time  1  purposely  turned  down  the  RF  GAIN  con- 
trol on  any  of  my  rigs.  Good  riddance  to  this  con- 
trol. {Actually,  there  is  just  one  example  of  when 
this  control  would  be  useful:  When  using  high- 
speed CW  on  full  QSK,  it  is  nice  to  turn  the  re- 
ceivers AGC  "or  altogether,  turn  the  VOLUME 
way  up,  and  use  the  RF  GAIN  like  a  "volume" 
control,  Maybe  one  in  a  hundred  operators 
would  actually  do  this.  I  operate  CW  95%  of  the 
time,  and  I  haven't  done  it  in  years.) 

Input/Output  Ports 

For  a  small  rig,  this  one  sure  has  a  lot  of  I/O 
option s!  I  applaud  Yaesu  ps  use  of  standard  "RCA 
phono"  receptacles  for  the  following:  +1 3.5  VDC 
(to  power  small  accessories);  PTT  {for  a 


footswitch  or  other  remote  PTT  ac- 
cessory); TX  GND  (circuit  closes  to 
ground  on  xmit,  to  key  a  linear  am- 
plifier); PATCH  IN  (phone  line  input 
for  patching);  and  EXT  ALC  (ALC 
connection  to  a  linear  amplifier).  So 
many  modem  rigs  place  these  func- 
tions on  the  pins  of  weird  connec- 
tors we  won't  have  handy.  <sPhono" 
jacks  are  easy  to  use,  easy  to  find, 
and  allow  easy  use  of  shielded  ca- 
bles to  prevent  RF1  problems. 

Besides  those  jacks  listed  above, 
the  FT-900  also  contains  the  follow- 
ing I/O  ports:  EXT  SPKR  ("mini" 
phone  jack);  DATA  IN/OUT  (three- 
contact  "mini"  phone  jack,  for  TNC 
connection);  TUNER  (5-pin  mini- 
D1N  jack  for  the  FC-800  external 
antenna  tuner  option);  CAT  (6-pin 
mini-DIN  jack  for  external  computer 
control  of  the  FT-900);  BAND  DATA 
{8-pin  mini-DIN  jack  providing  con- 
trot  signals  for  the  FL-7000  linear  amplifier; 
could  be  used  to  provide  BAND  data  for  other 
amplifiers  as  well);  KEY  (3-contact  "mini"  phone 
jack,  used  for  paddle  connection  when  using  the 
internal  electronic  keyer+  or  straight  key/outboard 
electronic  keyer  connection);  and  DVS-2  (7-prn 
mini-DIN  jack  for  connection  of  the  optional 
DVS-2  digital  voice  recorder).  Also  on  the  rear  of 
the  radio  is  the  air  inlet  grill  for  the  automatic 
forced-air  cooling  system^  and  a  heafthy  GND 
(ground)  terminal  for  attachment  to  earth 
ground.  Sound  like  enough  for  a  "mobile"  rig?  If 
you're  getting  the  impression  the  FT-900  is  near- 
ly a  base  station  radio,  you're  catching  on.  I  ap- 
plaud Yaesu's  use  of  different  types  of  connec- 
tors for  the  various  options;  there  is  no  way  one 
could  inadvertently  connect  an  accessory  to  the 
wrong  jack— it  won't  fit.  Also,  Yaesu  provides  de- 
tailed wiring  pinouts  for  all  the  connectors,  in  pic- 
torials large  enough  to  read  without  a  magnifying 
glass,  on  page  11  of  the  standard  Operating 
Manual.  And  they  supply  every  single  connector 
you  might  need  with  the  radio.  (The  only  con- 
nectors not  supplied  are  those  which  are  pre- 
wired onto  their  unique  accessories.  If  you  don't 
buy  the  Yaesu  accessories,  you'll  have  no  need 
for  these  plugs.) 

The  Receiver 

There's  a  iot  more  to  brag  about  with  the  FT- 
900.  The  rig's  receiver  employs  "up  conversion" 
(the  1st  IF  at  70.455  MHz  is  above  the  tuning 
range  of  the  radio),  like  most  modern  rigs,  to  allow 
wide  frequency  coverage  and  reduce  undesirable 
images.  The  70  MHz  1  st  IF  is  shaped  by  two  crys- 
tal filters  (XF2001 ,  XF2002)  before  amplification 
and  conversion  to  the  8. 125  MHz  "notch"  IF  or  the 
455  kHz  final  IF  The  second  and  third  mixers  are 
3SK131  dual-gate  MOSFETs  and  all  injection  fre- 
quencies are  controlled  by  the  rig's  "LOCAL 
UNIT,"  a  DOS  system  containing  four  separate 
VCOs  (low-noise  2SK210  JFETs)  to  tune  from 
100  kHz  through  30  MHz.  The  narrowest  filtering 
occurs  in  the  455  kHz  IF  stage,  where  two  field- 
reptaceable  (solder-in  type)  SSB/CW  filters,  as 
well  as  the  6  kHz  AM  and  8  kHz  FM  filters  are 
located,  The  "standard"  455  khtz  IF  filters  are 
ceramic,  while  the  narrower-bandwidth  optiona[ 
filters  are  crystal  types. 

The  IPO  (Intercept  Point  Optimization)  switch 
performs  the  same  function  as  Kenwood's  A  IP 
(Advanced  Intercept  Point)  switch:  It  bypasses 
the  receiver's  dual  2SK125  JFET  front  end  (RF 
preamplifier  stage)  and  routes  received  signals 
directly  to  the  active,  balanced  (quad  of 
2SK125S)  first  RF  mixer.  This  is  handy  on  the 
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bands  below  10  MHz,  where  signals  can  be 
quite  strong  and  the  noise  figure  is  unimportant. 
The  ATT  (attenuator)  switch  adds  a  12  dB  "pad" 
between  the  antenna  and  receiver,  but  leaves 
the  preamplifier  stage  active.  Using  either  or 
both  of  these  controls  should  eliminate  almost 
any  receiver  overload  situation,  but  may  reduce 
sensitivity  to  the  point  where  weaker  signals  just 
can't  be  heard.  Unless  you  live  very  near  a  pow- 
erful shortwave  broadcast  station  or  use  large 
gain  antennas  on  high  towers  from  a  home  sta- 
tion, receiver  overload  should  not  be  a  problem. 
(Overload  when  operating  mobile  is  almost  nev- 
er a  problem*)  I'd  like  to  see  more  receiver  dy- 
namic range  {extended  on  the  high  end  of  the 
scale)  and  fewer  Band-Aids  to  patch  up  inade- 
quacies, but  unfortunately  the  designs  and  de- 
vices required  to  significantly  improve  HF  receiv- 
er dynamic  range  can  be  too  costly  to  include  in 
amateur-grade  equipment. 

The  FT-900's  receiver  noise  blanker  (NB)  op- 
erates in  the  455  kHz  IF  and  Is  activated  by  a 
single  push-button  on  the  subpaneL  It  does  a 
reasonable  job  of  reducing  Ignition  noise  pulses, 
but  does  not  have  any  'threshold"  or  "width"  ad- 
justment as  some  of  the  more  sophisticated 
base-station  rigs  do.  The  main  job  of  a  blanker 
in  a  mobile  rig  is  to  reduce  intrusion  of  ignition 
noise  pulses,  and  this  blanker  is  adequate.  For 
enhanced  noise  reduction  in  base-station  opera- 
tion, you  might  consider  one  of  the  popular  digi- 
tally-processed noise  reduction  filters  on  the 
market. 

The  little  Yaesu  contains  two  good  QRM-fight- 
ing  tools  which  work  well:  The  IF  SHIFT  adjusts 
the  IF  bandpass  above  or  below  the  center  of 
the  IF,  thus  shifting  response  around  the  desired 
signal.  The  IF  NOTCH  filter  operates  in  its  own 
a.  125  MHz  IF  stage  and  allows  adjustment  of  a 
steep  (30  dB)  IF  notch  within  the  IF  passband, 
tunable  about  1 .2  kHz  above  and  below  the  IF 
center  frequency-  Both  functions  are  similar  to 
those  found  in  many  modern  HF  rigs.  The  stan- 
dard (SSB)  ceramic  IF  filter  is  perfectly  adequate 
for  most  operation,  Yaesu  offers  an  optional, 
sharper,  crystal  IF  filter  (XFHOS,  $155)  with 
steeper  "skirts"  (4.4  kHz  @  -85  dB  or  so,  com- 
pared with  the  standard  filter's  response  of  4+4 
kHz  at  -70  dB)  for  those  who  may  benefit  from 
the  additional  strong  adjacent-signal  rejection. 
Both  fitters  have  about  2.6  kHz  bandwidth  at  -6 
dB,  which  leads  to  nice-sounding  audio  from 
both  the  transmitter  and  receiver  in  the  SSB 
mode.  (See  the  note  below  regarding  the  TS- 
SOS  comparison.)  There  are  two  optional  CW  fil- 
ter available  for  the  '900,  the  XF-110C  500  Hz 
and  the  XF-110CN  250  Hz,  which  sell  for  $149 
and  $155  respectively.  I  found  in  using  the  XF- 
110C  that  it  is  much  sharper  than  the  SSB  filter, 
but  not  nearly  as  sharp  as  the  500  Hz  crystal  fil- 
ter in  my  old  (1978  vintage)  Drake  TR-7.  (Not 
that  this  is  a  fair  comparison:  The  TR-7  cost  over 
$2,000  16  years  ago.  By  today's  standards,  it 
would  be  a  $4,000  rig.  And  it  couldn't  possibly  fit 
in  my  car!) 

A  feature  of  the  '900fs  that  CW  ops  will  like  is 
the  "Reverse  CW  Sideband"  function.  This  fea- 
ture, accessed  by  depressing  and  holding  the 
FAST  button,  then  depressing  CW,  activates  a 
special  display  screen  indicating  the  sideband 
carrier  injection  "side"  (U  for  ''upper/'  L  for  "low- 
er*1). Rotating  the  main  tuning  knob  allows  the 
operator  to  revise  the  injection  frequency  (U  to 
Lj  or  L  to  U),  thus  altering  the  way  stations  are 
tuned  in  on  CW.  This  can  be  a  good  QRJvKfight^ 
ing  tool;  ff  the  rig  is  set  up  for  "LT-side  injection 
and  you  have  severe  QRM  above  the  frequency 
of  the  station  you're  trying  to  receive  (and  within 
or  near  the  IF  passband),  you  can  switch  the  in- 


jection to  T"  and  make  the  interference  fiteralfy 
disappear.  A  combination  of  switching  sideband 
injection,  pius  using  the  IF  SHIFT  control,  works 
well  in  suppressing  interference  that  would  oth- 
erwise be  impossible  to  contend  with.  My  four- 
year-old  TS850S/AT  has  exactly  this  same  fea- 
ture, and  at  the  time  it  was  introduced  was  the 
only  HF  ham  rig  on  the  market  to  offer  this.  The 
FT-900  is  the  first  mobife-type  rig  I've  seen  with 
reversible  CW  sideband  injection,  and  I  hope 
others  will  follow.  It  works! 

CW  BFO  Offset  {"Pitch1')  is  also  adjustable  in 
the  FT-900.  The  factory  default  offset  is  700  Hz, 
but  ff  you  prefer  listening  to  higher  or  lower- 
pitched  CW  signals,  you  can  alter  the  offset  from 
400  Hz  to  1 ,000  Hz.  To  remind  you  of  the  offset 
you've  selected ,  the  CW  sidetone  produced  by 
the  speaker  or  headphones  tracks  the  offset.  In 
this  way,  when  you  tune  in  a  station  so  his  CW 
^pitch11  sounds  the  same  as  the  sidetone  fre- 
quency,, you  are  exactly  zero  beat  with  that  sta- 
tion. The  CW  BFO  Offset  is  another  function  ac- 
tivated by  a  "FAST"  button  combination:  In  this 
case,  it's  FAST,  plus  ATT. 

The  Transmitter 

The  FT-900AT's  transmitter  is  impressive.  It 
delivers  about  100  watts  output  into  a  50  ohm 
load  (see  the  sidebar  for  actual  test  data),  and 
then  goes  a  bit  further  by  delivering  nearly  1 00 
watts  output  into  some  common  mismatches, 
even  without  employing  the  ATU.  For  example, 
while  the  FT-900AT  tested  produced  100W  out- 
put into  my  Bird  Termaline"  model  8201  coaxial 
resistor  (a  perfect  load  up  to  1  GHz)  at  7  MHz,  ft 
atso  produced  100W  output  into  an  antenna 
having  a  2:1  measured  VSWR,  and  didn't  begin 
to  "drop  off1  in  output  power  until  the  VSWR  ex- 
ceeded 2.5:1,  Using  the  internal  ATU,  the  2.5:1 
antenna  (a  CW-tuned  dipole  operated  at  the 
high  end  of  the  'phone  band)  mismatch  was  per- 
fectly corrected,  and  the  output  power  increased 
again.  I  found  a  similar  situation  to  exist  on  ev- 
en/ band— the  transmitter  did  not  fall  off  signifi- 
cantly in  output  power  until  the  measured  VSWR 
exceeded  2:1.  This  is  better  than  many  radios 
I've  seen  where  output  power  begins  falling  off 
rapidly  with  any  mismatch  at  all.  It  might  allow 
many  users  to  get  along  without  the  optional  in- 
ternal tuner  {ATU-2T  $239)  or  the  more  fancy  op- 
tional external  tuner  {FC-800r  $429),  especially  if 
operation  only  with  resonant  base-station  anten- 
nas is  intended. 

Perhaps  a  brief  circuit  description  of  the 
FT-900's  power  amplifier  stage  is  in  order,  and 
will  help  us  understand  how  the  rig  seems  capa- 
ble of  nearly  constant  output  power  over  a  wide 
range  of  terminating  impedances.  The  rig's 
"100W  PA  UNIT  appears  to  develop  about  26 
dB  gain  using  three  cascaded  stages:  The  first 
PA  driver  is  a  2SC2166  in  common- emitter,  with 
slight  degeneration  and  gain  peaking  by  a  3300 
pF  capacitor  across  its  2.7  ohm  emitter  resistor. 
The  PA  driver  stage  is  a  pair  of  push-pull 
2SC3133s,  with  emitters  grounded  and  base 
bias  regulation  provided  by  an  IC  8V  regulator 
(uPG7808H).  This  stage  drives  the  final  pair  of 
push-pull  2SC2879S  via  a  4:1  toroid  transformer. 
The  final  PA's  base  bias  Is  supplied  by  a 
2SD882  series  regulator  and  Is  adjustable.  The 
PA'S  output  is  fed  to  the  "LPF  UNIT'  via  a  1:16 
toroid  transformer  which  matches  the  3  ohm  col- 
lector impedance  of  the  PA  to  the  50  ohm  filter 
impedance.  The  LPF  UNIT  contains  six  relay- 
switched  low-pass  f liters:  one  each  for  160,  80 
and  40  meters,  plus  one  each  for  30/20mr 
17/1 5m,  and  12/10m.  Each  filter  is  a  pair  of  pi- 
sections  with  tuned  series  elements  and  slight 
imbalance  to  achieve  broadband  impedance 


matching.  The  output  from  the  filters  runs 
through  a  directional  coupler  sampling  both  for- 
ward and  reflected  power.  These  detector  out- 
puts are  fed  to  both  the  rig's  bar  graph  display 
and  the  "TUNER-CNTL*UNIT"  to  provide  tuning 
status  data. 

The  +13.5  VDC  line  to  the  entire  PA  unit  is  re- 
lay-switched by  a  PTT  signal,  so  no  bias  is  pro- 
vided to  the  PA  stages  on  receive.  Final  PA  col- 
lector current  may  be  measured  using  a  1  volt 
full-scale  meter  connected  between  two  test 
points  (TP4001 ,  TP4QQ2),  and  0.5V  means  20A 
collector  current.  The  entire  design  is  robust, 
and  the  only  changes  I  would  make  if  drafting  IX 
myself  would  be  to  eiiminate  the  switching  relay 
{and  use  solid-state  cutoff  bias  switching  in- 
stead); adding  another  set  of  test  points  to  allow 
monitoring  the  individual  collector  currents  of  the 
two  final  transistors;  and  making  the  final  stage 
bias  individually  adjustable,  so  that  matched 
pairs  of  transistors  would  be  unnecessary. 

The  FT-900  uses  a  ducted-air  cooling  system 
and  very  large  heat  sink  to  keep  its  power  ampli- 
fier transistors  cool  and  its  internal  fan  is  ther- 
mostatically controlled  to  operate  when  needed. 
I  found  that  a  few  minutes  of  transmitting  at  full 
power,  either  SSB  or  CW,  caused  the  fan  to 
come  on.  It's  quiet  enough  that  you  wont  notice 
it  when  using  headphones,  and  you'd  never  hear 
the  fan  in  a  mobile  Installation  (especially  with 
the  rig  mounted  in  your  trunk!),  but  it  might  be 
slightly  distracting  if  operating  with  the  speaker. 
Yaesu  recommends  running  at  reduced  power 
(SOW)  for  continuous-duty  modes  such  as 
RTTY  or  FMh  especially  in  hot  or  humid  weather. 

Transmitted  audio  reports  were  very  good,  as 
were  reports  on  keying  when  using  CW,  As  usu- 
al, J  got  mixed  reviews  regarding  the  speech 
processor  (which  operates  in  the  transmitter's  IF 
stage):  Some  stations  contacted  said  the  rig 
sounded  better  with  the  processor  on,  while  oth- 
ers said  It  sounded  better  with  the  processor  off. 
This  is  pretty  typical.  The  rear-panel  COMPres- 
sion  level  adjustment  and  front-panel  MIC  GAIN 
control  do  interact  a  bit,  and  both  are  probably 
best  adjusted  by  listening  with  headphones  on  a 
separate  receiver.  The  ALC  level  bar  graph  dis- 
play is  also  a  handy  tool  for  making  these  ad- 
justments. The  FT-900  does  not  contain  a  "moni- 
tor" function  which  allows  listening  to  one's 
transmitted  audio.  I'll  admit  J  miss  that  feature, 
as  I  find  it  handy  on  my  TS-350S/AT  and  other 
"base  station"  radios  fve  used.  With  the  FT-900 
and  most  other  ham  rigst  it  never  pays  to  adjust 
the  mike  gain  or  compression  level  so  high  that 
the  ALC  meter  runs  above  its  "normal"  range. 
Too  much  mike  gain  makes  anyone  sound  bad 
and  increases  background  noise.  Excellent  ex* 
am  pies  of  "too  much  mike  gain"  can  be  found  on 
the  bands  daily,  unfortunately. 

The  FT-900fs  speech  processor  has  a  fre- 
quency-shift feature,  which  alfows  shifting  the  IF 
passband  of  the  transmitted  signal  in  the  SSB 
mode  "to  customize  your  signal  for  your  own 
voice  characteristics'1  (to  quote  the  manual).  The 
processor  offset  is  adjustable  from  -300  to  +500 
Hz;  a  minus  sign  (negative  shift)  emphasizes 
lower-frequency  speech  audio,  while  a  pius  sign 
{positive  shift)  emphasizes  higher-frequency 
modulation.  Yaesu  recommends  starting  out  with 
a  +100  shift,  to  add  "crispness"  to  your  pro- 
cessed speech.  This  seemed  to  work  fine  for 
me.  The  adjustment  is  performed  by  pressing 
and  holding  the  FAST  button,  and  then  the 
PROC  button.  The  display  then  indicates  the 
precise  processor  frequency  shift,  which  can  be 
adjusted  by  turning  the  main  tuning  knob.  To  re- 
turn to  normal  operation,  you  just  press  the 
PROC  button  once  more.  Easy! 
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Operating 

As  with  most  modern  digital  radios,  the 
FT-900  has  a  variety  of  menu  functions.  I've  al- 
ready discussed  a  few  of  the  TAST"  setup  func- 
tions (used  by  depressing  the  FAST  key  plus 
one  other  key,  white  the  radio  is  already  pow- 
ered up).  There  are  11  FAST  button  combina- 
tions, plus  another  11  power-up  functions.  These 
are  functions  activated  or  toggled  in  status  by 
depressing  one  Front-panel  key  or  another  while 
turning  on  the  radio.  For  example,  to  disable  the 
beeper  confirmation  tone  generator  (which 
beeps  every  time  you  depress  a  front-panel 
key),  just  hold  down  the  NOTCH  key  while  turn- 
ing on  the  radio.  To  adjust  FM  repeater  offset 
("shift,"  which  has  a  100  kHz  factory  default),  de- 
press FM  while  turning  on  the  radio;  this  brings 
up  a  "shift1"  display,  which  can  be  altered  in  1 
kHz  increments,  using  the  UP  or  DOWN  keys. 
These  are  just  two  of  the  power  up  functions. 
The  Other  nine  are  similarly  useful. 

Almost  all  QSK  (electronic  break-in)  radios 
can  also  operate  in  the  wsemi*Q5K"  mode.  This 
is  often  required  when  using  an  outboard  linear 
amplifier,  since  most  cannot  support  full  break-in 
operation.  In  many  rigs,  you  must  remove  a  top 
or  bottom  cover  to  locate  a  switch  that  activates 
a  relay  for  keying  an  outboard  amplifier,  and 
from  that  point  forward  you've  lost  full-QSK  ca- 
pability until  the  switch  is  returned  to  the  "ofT 
{QSK  enable)  position.  Not  so  with  the  FT-900. 
This  rig  has  such  a  switch,  but  its  located  on  the 
bottom  of  the  radio  and  can  be  accessed 
through  a  hole  in  the  bottom  cover  No  covers 
nor  screws  need  be  removed  to  enable  or  dis- 
able the  amplifier  keying  relay.  You  could  easily 
flip  this  switch  a  dozen  times  a  day.  and  not 
mind  it.  Another  easy  adjustment  can  be  made 
to  the  sidetone  and  beeper  volume  control, 
which  is  accessible  through  a  hole  on  the  left 
side- pane  I  of  the  rig.  No  covers  need  be  re- 
moved to  make  this  adjustment,  either,  Very 
thoughtful! 

Another  interesting  feature  of  the  FT-900  is 
the  RIT  "Clarifier"  (CLAR)  tuning  range  and  op- 
eration, The  CLAR  tuning  range  is  +Z-9.99  kHz 
(a  very  wide  range  indeed!)  and  its  tuning  steps 
are  adjustable  by  2.5t  5.0  or  10.0  Hz  increments. 
The  factory  default  increment  is  5  Hz(  which 
makes  the  CLAR  tune  awfully  slowly.  I  immedi- 
ately changed  tt  to  10  Hz,  which  makes  the  con- 
trol tune  faster  but  still  have  enough  resolution 
for  easy  use.  The  CLAR  works  independently  for 
each  VFOT  each  band,  and  each  of  the  100 
memories.  It  may  be  turned  "on"  and  "off  by  a 
separate  push- button,  but  the  CLAR  has  no  cen- 
ter detent  to  remind  you  when  you've  returned  to 
zero  offset. 

The  ATU-2  automatic  antenna  tuner  works 
well  and  is  easy  to  operate.  However,  the  simple 
circuit  (six  fixed  and  two  variable  capacitors, 
seven  inductors,  14  relays  controlled  by  a  micro- 
processor TUNER  CNTL  UNIT)  can  take  quite  a 
long  time  to  "find*  a  suitable  match  under  some 
conditions.  I  tried  using  a  190-loot  long,  center- 
fed  doublet  (fed  with  450  ohm  "ladder  line"  and  a 
matching  transformer  coupling  to  a  long  coaxial 
feedline  to  the  shack)  as  a  test  antenna,  pre- 
senting varying  impedances  and  phase  angles 
to  the  FT-900ATs  antenna  jack.  On  some  fre- 
quencies, the  ATU-2  found  a  match  very  quickly, 
in  a  second  or  two.  On  others,  it  was  still  search- 
ing after  nearly  30  seconds— although  even  in 
these  cases  it  did  not  give  up,  and  did  finally  find 
a  match  point.  Thirty  seconds  is  a  long  time  to 
wait  for  an  automatic  tuner,  but  is  still  faster  than 
manual  tuning.  I  tried  the  same  test  doublet  on 
my  Kenwood  TS850S/AT  base  station  rig,  and  it 
found  a  match  considerably  faster  on  those  fre- 


quencies that  were  troublesome  for  the  ATU-2. 
The  TS850rs  ATU  RF  circuitry  is  not  terribly  dif- 
ferent from  the  Yaesu  ATU-2+s<  so  the  difference 
might  be  in  the  firmware.  In  any  case,  once  the 
'900AT  finds  a  good  match,  it  retains  that  data  in 
one  of  its  31  tuner  memories  which  compare 
tuner  settings  to  operating  frequency.  If  you  al* 
ways  use  the  same  antenna  for  each  band,  the 
memories  will  automatically  operate  the  tuner  as 
you  change  bands  and  frequencies  and  make 
rapid  QSY  much  easier.  However,  if  you  change 
antennas  on  each  band  (say,  you  use  two  anten- 
nas for  20m.  three  for  40m,  and  so  forth),  the 
tuner  memories  cannot  do  their  job.  This  prob- 
lem is  not  specific  to  the  FT900AT;  alt  the  ATUs 
work  thfs  way. 

The  FT-900  contains  (standard)  a  full-featured 
internal  iambic  keyer  for  CW  enthusiasts,  and  Jt 
works  well.  The  keyer  has  dot:dash  weighting 
control,  "defaulted"  at  1 :3.  If  you  wish  to  change 
this1  you  may  do  so  with  another  FAST  function 
{FAST  +  IPO  brings  up  a  '"weighting"  display),  I 
found  the  internal  keyer  delightful  to  use,  but 
wish  it  had  storage  (memories).  Still,  not  bad  for 
a  mobile  rig! 

Note:  A  local  buddy  (Gary  K06GT)  owns  a 
Kenwood  TS-50  HF  mobile  rig  and  we  thought  it 
would  be  fun  to  compare  the  FT-900  to  the  TS- 
50,  considering  that  the  little  Kenwood  may  be 
the  'SOO's  only  real  competition  for  the  mobileer 
market.  The  TS-50  is  not  available  with  an  inter- 
nal ATU.  and  lacks  many  of  the  sophisticated 
panel  controls  of  the  FT-900;  however  ft  is  a 
good  working  radio  that  has  been  well-received 
by  mobile/portable  enthusiasts,  and  some  even 
use  it  as  a  base  station.  We  set  up  the  TS-50 
and  the  FT-900AT  side  by  side,  with  a  coaxial 
switch  to  rapidly  change  antennas  from  one  rig 
to  the  other.  While  the  TS-50  is  an  excellent 
product  and  the  envy  of  many  mobileers,  the 
FT-900  was  found  to  be  far  more  functional  in  a 
variety  of  ways.  The  FT-900+s  receiver  "sound- 
ed'* better,  to  quote  Gary,  who  owns  a  local 
recording  studio  and  has  an  educated  ear.  The 
'900  has  a  tighter  standard  IF  filter,  making  for 
less  hiss  and  more  signal  when  tuning  around 
the  bands.  While  both  radios  were  more  than  ca- 
pable of  digging  down  in  the  dirt  for  weak  signals 
on  the  higher  bands  (21-28  MHz),  signals 
sounded  a  bit  more  readable  on  the  FT-900.  In 
my  opinion,  this  was  due  to  a  combination  of 
factors,  including  narrower  IF  filtering,  different 
audio  frequency  response  and  a  better  internal 
speaker  which  produced  louder-sounding  sig- 
nals. (Note  that  when  ^remoting''  the  FT-900.  you 
lose  its  interna!  speaker  and  must  use  an  exter- 
nal one,  which  plugs  into  a  recessed  jack  in  its 
subpanel.)  On  transmit,  Gary's  TS-50  actually 
produced  more  output  power  than  the  FT-900, 
but  he  had  "goosed"  his  rig  up  in  output  power 
by  making  internal  adjustments,  so  this  was  not 
a  fair  test.  Despite  the  field  adjustment  which 
produced  greater  transmitter  power  from  the  TS- 
50  into  a  dummy  load,  the  FT-90OAT  produced 
more  power  into  real  antennas  which  were  less 
than  perfect.  (None  of  my  antennas  are  perfect. 
Just  like  their  owner.)  Jt  was  an  interesting  com- 
parison. Gary  tikes  his  TS-50  but  admitted  that 
he'd  rather  have  the  FT-900,  and  if  they  were 
both  the  same  price  (they're  not),  the  '900  would 
"win"  in  his  book.  My  suggestion,  as  always,  is  to 
try  out  everything,  and  make  a  product  selection 
which  is  best  for  you. 

This  Separation  Isn't  Painful 

The  FT-900  front  subpanel  detaches  in  about 
one  second  and  the  operation  involved  could 
easily  be  handled  by  my  three-year-old  (no 
chance  that  I'll  let  her!}.  To  remote  the  rig  from 


the  subpanel.  you'll  need  to  purchase  Yaesu's 
YSK-900  Separation  Kit,  which  retails  for  a  mere 
$56  and  tneiudes  a  19-foot  cable  to  Interconnect 
the  two,  plus  a  mounting  bracket  for  the  subpan- 
el and  a  set  of  mounting  brackets  for  the  rig's 
"body,"  Since  the  mobile  PTT  mike  plugs  right  in- 
to the  subpanel  using  an  8-pin  telephone-type 
modular  plug  ("click" — it's  in),  all  you  need  to  add 
for  a  neat  mobile  installation  is  a  speaker  (a  mini 
phone  jack  is  in  a  recessed  socket  in  the  rear  of 
the  subpanel),  and  something  to  mount  the  sub- 
panel  on.  Yaesu  recommends  a  gooseneck-type 
mounting  fixture  (not  supplied),  but  1  think  even 
Velcro  strips  would  work,  as  the  subpanel 
weighs  almost  nothing.  Yaesu  provides  a  sheet 
titled  "Important  Advice  on  Mobile  installation 
and  Operation t"  which  recommends  routing  the 
DC  power  cable,  antenna  coaxial  cable  and  sub- 
panel  control  cable  in  separate  paths  (not 
bunched  together  in  parallel).  The  DC  power  ca- 
ble should,  of  course,  be  connected  directly  to 
the  car  battery  and  not  taken  from  the  cigarette 
lighter  or  fuse  panel.  Even  following  Yaesu's 
careful  precautions,  mobile  installation  should 
not  take  more  than  one  hour  I  tried  ft,  and  had 
the  rig  professionally  installed  in  45  minutes,  in- 
cluding routing  all  the  cables  under  the  carpeting 
(ugh!)  and  hanging  a  mike  bracket  on  the  dash* 
board. 

Mobiling  with  the  FT-900AT  is  a  breeze.  While 
mobile  whips  usually  don'i  load  up  well  across 
an  entire  amateur  band  (especially  below  20 
meters),  the  ATU  helps  generate  a  powerful 
signal  from  even  modest  antennas  like  my  Hus- 
tler system.  My  first  mobile  contact  with  the 
FT-900AT  was  with  JA1LZR  in  Tokyo  on  17  me- 
ters. Joe  gave  me  a  "56"  report.  My  next  contact, 
with  ZP6CW,  yielded  a  "559"  report  on  CWr  also 
on  17  meters.  {Yes.  I'm  one  of  those  nuts  who 
operates  mobile  CW.)  The  best  part  is:  I  was  us- 
ing a  20  meter  whip!  (My  Hustter  RM-20S  was 
all  tuned  up  on  14.150  MHz  and  had  an  SWR  of 
greater  than  3:t  at  18  MHz.  I  used  it  anyway, 
and  the  ATU-2  did  its  job  and  got  me  some  DX!) 

Options  and  Accessories 

IVe  already  mentioned  some  of  the  available 
options  for  the  FT-900.  There  are  others.  The 
TCX03.  a  high-stability  reference  oscillator  for 
the  '900  frequency  synthesizer,  is  available  for 
$95.  The  DVS-2  digital  voice  synthesizer,  capa- 
ble of  recording  from  the  FT900's  mike  or  from 
its  receiver  (playing  back  other  hams  so  they 
can  hear  themselves  is  kind  of  fun!)  retails  for 
$279,  The  SP6  base-station  speaker  is  $149. 
The  mob  He  bracket,  if  you  want  to  mount  the  ra- 
dio as  one  unit  without  the  separation  kit,  is  $29. 
A  sharper  SSB  IF  filter,  model  XF100S.  retails 
for  $1 55, 

While  I  would  opt  for  a  CW  filter  (XF110C, 
$149;  or  XF110CN.  $155)  because  I  work  a  lot 
of  CW,  my  feeling  is  that  if  you  load  up  on  lots  of 
accessories  to  make  this  a  base  station,  you 
might  be  better  off  with  a  real  fuK-featured  base 
station  hg  like  an  FT- 1000.  If  a  small,  mobile- 
type  radio  could  become  a  wonderful  do*e very- 
thing  base-station,  then  not  many  FT-1000hs 
would  have  been  sold.  On  the  contrary,  lots  of 
FT-10O0's  have  been  sold,  and  this  is  one  of  the 
choice  radios  for  big-gun  DXers  and  contesters. 
They  know  what  they're  doing, 

On  The  Air! 

if  you've  read  this  far,  you  know  I  like  the 
FT-900  AT.  It's  a  very  worthy  radio  that  would 
make  a  great  addition  to  my  shack  or  car  (and 
probably  will).  But  how  does  it  work  in  reaf  life, 
on  the  air?  Just  great! 

See  Table  1  for  an  honest  recounting  of  what  I 
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The  PC- 1610  has 
begun  to  revolutionize  CW  &  RTTY/ASCIi  operation 
on  the  HF  bands.  The  (iPlug-in  &  Operate"  concept 
is  making  digital  operation  a  snap,  with  only  a 
standard  IBM*  type  AT  keyboard  required  for 
RTTY/ASCII  operation.  Received  data  is  displayed 
on  the  built  in  LCD  display  or  an  external  RS-232 
serial  device  such  as  a  "Dumb  Terminal."  The 
PC-1 61 0  offers  the  following  features: 

■  Buift-in  AT  keyboard  interface  (keyboard 
optional) 

■  160-10M  ham  band  coverage 

■  USB/LSB/CW/FSK  modes 

■  75W  output  power 

■  Built  in  digital  power/SWR  meter 

■  DDS  VFO  with  1  Hz  step  size 

■  Selectable  variable  speed/fixed  10Hz  step 
VFO  tuning 

■  Built-in  24hr  clock 

■  90  tunable  memories 

■  1  scratchpad  memory 

■  9  (256  character)  keyboard  data  buffers 

■  Built-in  5-75  wpm  IAMBIC  keyer 

■  Built-in  2.4KHzT  1 .8KHz,  500Hz,  200  Hz  & 
RTTY  filters 

■  Notch  filter 

■  Select  1  of  3  antennas  from  front  panel 

Specif f cations  are  subject  to  change  without  notice. 
*  IBM  AT  is  a  registered  trademark  of  the  IBM  Corporation. 


Basic  display  lets  you  know 
exactly  where  you  are. 
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Standard  Display 
shows  RX/TX  VFO 
freq's,  time  and 
current  memory 


Send  &  Receive  in: 

CW  /  RTTY(BAUDOT)  /  ASCII 


i —    Incoming  data 

Outgoing  data 
appears  here 


Store  up  to  nine  256 
character  messages. 
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Messages  can  be: 
edited,  sent  & 
appended  to  out- 
going message 

Format  &  Edit 


stored  MSG's  here 


PC-1610    = 


The  PC-1610  Performs  the 
functions  of  an  HF  Trans- 
ceiver, Computer,  Data 
Controller  and  Control 
Software  all  in  one  package. 


DATA  CNTLR 


The  PC-1610  has  too  many  features  to  adequately  describe  in  one  ad... 
call  or  write  for  a  detailed  brochure— Major  Credit  Cards  Accepted. 


Designed  and  manufactured  in  the  U.S.A. 
Phone:  (516)  862-6512  ■  Fax:  (516)  862- 
7  Flowerfield,  St.  James  NY  1 1 780 

CIRCLE  321  ON  READER  SERVICE  CARD 


FT-900  Measurements 


Transmitter: 

Bated  power  output:  100  W  (CWn  FM)  all  bands 
Measured  into  50.0  ohms  load  (resistive) 
VDC  =  1 3.BV 

Max  Po  (W) 

118 

110 

102 

97 

94 

90 

88 

80 

70 

74 


Frequency  (MHz) 

1,8 

3,5 

7.0 
10,1 
14.0 
18.1 
21,0 
24.9 
28.0 
29.7 


Min  Po  (W)    Tuner  loss  (VSWR 

2.0  -,34  GB 

2,0  -.41  dB 

1/7  -.45  dB 

1.7  -.52  dB 

1.6  .70  dB 

1.6  -.79  dB 

1.5  -.87  dB 

1,3  --97  dB 

1.2  -.53  dB 

1-2  -.91  dB 


=  1,0) 


Measured  into  VSWR  =  2.5:1  (reactive,  adjusted  phase  angle  for  minimum  Pout) 
VDC  =  13.8V 
Frequency  (MHz) 


1,8 
3.5 
7.0 
10.1 
14.0 
18.1 
21.0 
24.9 
28.0 
29.7 


Max  Po 
without  tuner 
engaged  (W) 

42 

70 

62 
100 

60 

70 

65 

€0 

60 

55 


Max  Po 
with  tuner 
engaged (W) 

109 
100 

92 

86 

80 

75 

72 

64 

62 

60 


Increase 
in  Po 
with  tuner 
+4.1  dB 
+1.5  dB 
+1.7dB 
+0.0  dB 
+1.2  dB 
+0.3  dB 
+0,4  dB 
+0,3  dB 
+0.1  dB 
+0.4  dB 


Power  output  bar  graph  display  accuracy  test:  50  ohm  coaxial  resistor  Joad 
(Data  taken  at  21 .000  MHz,  which  averaged  errors) 
Indicated  Power  Actual  Power 

10  watts  12  watts 

25  watts  27.5  watts 

50  watts  51  watts 

100  watts  92  watts 

FT-900  current  drain  from  1 3.6  Vdc  power  supply: 

Rx  only  (standby)  =  1 .4A 

Tx  @  lowest  power  output  setting  (see  chart  above)  =  4.0A 

Tx  @  standard  HQRPh  level  for  Field  Day  (5W  out)  =  5.7A 

Tx  @  1/2-power  output  (SOW)  =  14.3A 

Tx  @  maximum  power  output  setting,  worst  case  =  22 ,9 A 

%  Efficiency,  RF  power  output  to  DC  power  consumed; 

Tx  @  lowest  power  output  setting  =  3% 

Tx  @  5W  output  power  =  6% 

Tx  @  50W  output  power  =  25% 

Tx  @,  fult  output  power  =  32% 

Receiver: 

Rated  sensitivity:  <0.25  \N  for  10  dB  S/N  (SSB  &  CW) 

0.5  [iV  for  12  dB       SINAD  (FM,  29  MHz) 
Measured  sensitivity:  28.000  MHz  was  "worst  case"  and  alt  sensitivity  data  taken 
at  this  frequency. 

MDS  (minimum  discernible  signal)  =  -127  dBm  (0.1  |iV) 
10  dB  S+N/N  ratio  =  -118  dBm  (0,29  jiV) 
FM  sensitivity  MDS  =  -121  dBm  (0.2  uV) 
FM  sensitivity  12  dB  SINAD  =  -115  dBm  (0.4  ^V) 


FM  sensitivity  HDFQ"  =  -  87  dBm  (9  uV) 

Rated  selectivity  (-6/-60  dB):  2,2/4.2  kHz  (SSB  &  CW  wide) 

0.5/1.8  kHz  (CW  NAR,  XF110C) 

250/700  Hz  (CW  NAR,  XF11 OCN) 

6,0/18  kHz  (AM) 

8.0/19  kHz  (FM) 

Measured  selectivity:  (Note  did  not  measure  CW  NAR  XF110CN  response  as  this 

option  was  not  installed) 

SSB  and  CW  wide:  2,24  kHz,  -6  dB;  3.7  kHz,  -60  dB;  7.24  kHz  ''ultimate"  rejection 

(-87  dB) 
CW  NAR  (XF1 1  DC):  500  Hz,  -6  dB;  2,3  kHz,  -60  dB;  5.5  kHz  "ultimate"  refection  (- 

87  dB) 
FM:  7,8  kHz,  -6  dB;  15.6  kHz,  -60  dB 
AM:  Not  tested. 

Notch  filter  performance;  37  dB  maximum  notch  (SSB  &  CW) 

S- meter  bar  graph  display  accuracy  test: 

(Data  taken  at  10.1  MHz,  which  normalized  readings  over  ail  the  HF  amateur 

bands.) 

S-meter  bar  graph  indication 

SSB  &  CW  readings 

si 

S2 

S3 

S4 

S5 

36 

S7 

S8 

S9 

59+20  dB 

£9+40  dB 

$9+60  dB 


Actual  signal  strength  dBm/jiV 

-104/1.4 
-103/1.6 
-101/2.0 

-98,5/27 

-95/4 

-89/8 

-82,5/17 

-75/40 

-67/100 

-48,5/850 

-33.5/5000 

-17/31000 


FM  readings:  Taken  at  28.6  MHz 
S1 
S2 
S3 
S4 
S5 
S6 
37 
38 
S9 

S9+20  dB 
S9+40  dB 
S9+60  dB 


-105/1.25 

-103/1.6 

-101/2 

-98/2.9 

-94/4.5 

-89/8 

-63/16 

-75/40 

-67/100 

-51/630 

-35/4000 

-19/25000 


Note  regarding  the  FT-900  bar  graph  output  display: 

The  FT-900  uses  a  31 -segment  LCD  bar  graph  to  indicate  power  output  (W)  and 
S-meter  readings,  This  allows  very  line  resolution  for  small  incremental  changes 
In  output  or  received  signal  strength  and  is  one  of  the  best  bar  graph  displays  re- 
viewed. Its  accuracy  was  equivalent  to  many  of  the  analog  meters  found  on  simi- 
lar or  higher- priced  equipment,  and  of  greatest  surprise  was  its  "S-meter1'  accura- 
cy on  FM.  Most  "S-meter'1  readings  on  FM  receivers,  whether  the  display  be  ana- 
log or  digital,  are  highly  inaccurate  and  might  be  used  for  relative  indications  on- 
ly; not  so  with  the  FT-900,  where  the  "S-meter"  readings  on  FM  are  almost  as 
meaningful  as  they  are  on  SSB/CW  modes.  I  wish  the  VHF/UHF  FM  equipment 
makers  would  find  out  how  to  do  this!  (Data  taken  by  WB2WIK/6  11-23-94) 


worked  the  first  day  I  had  the  little  rig,  before  I 
even  opened  the  owner's  manual. 

The  list  is  actually  much  longer  than  this,  but 
you  get  the  idea  I  Est  my  nephew,  Rob  KD6EWT 
(cover  inset  photo) (  a  12-year-old  aspiring  con- 
tester,  use  the  FT-900AT  during  the  ARRL  SSB 


Sweepstakes,  the  weekend  of  November  19th, 
Using  the  rig  "barefoot*  with  a  vertical  antenna, 
and  operating  only  half  the  contest,  he  worked 
295  contacts  in  72  sections,  for  42T480  points. 
HeTs  no!  much  of  a  phone  operator  and  does  bet- 
ter on  CW1  but  he  had  fun,  I  asked  him  how  he 


Table  1. 

10.1  MHzCW: 

WZ7L 

559  Orem,  UT 

Steve  said  it  sounded  great. 

7  MHz  CW; 

K1TU 

579  Houston,  TX 

Bob  loved  it. 

14  MHz  CW: 

HI3MTU 

599  in  Haiti 

Quick  contact,  DX  style. 

14  MHzCW: 

JA2RGH 

579  in  Aichi,  Japan 

Aki  said  UFB  radio.15 

14  MHzCW; 

JA1JYZ 

589  in  Tokyo 

Tarn  liked  the  keying, 

14  MHz  SSB: 

FJ/K4ISV 

58  in  French  St.  Martin 

Bud  gave  good  audio  report  and  was  enjoying  his 
vacation  on  the  beach. 

14  MHz  SSB: 

N3EUU 

57  in  Harrisburg,  PA 

John  gave  good  rot 

14  MHz  SSB: 

KB&CQ 

59  in  Cleveland,  OH 

Ed  liked  the  audio, 

7  MHz  CW: 

TO0P 

599  in  Congo  QSL  via  F6BFH! 

Worked  on  first  call  with  pileup. 

10,1  MHzCW: 

AA0MY 

599  in  Grand  Forks,  ND 

Foy  gave  good  rpt  on  sig  quality  and  keying. 

18  MHzCW: 

7K1LW 

579  in  Saitama,  Japan 

Tohru  gave  "all  OK"  on  rig. 

14  MHz  SSB: 

K5WUL/M 

59  In  Richardson,  TX 

Larry  heard  me  in  his  car  OK,  near  Dallas— good  audio. 

liked  the  rig,  and  his  reply  was,  "Can  we  buy  it?" 

Summary 

The  FT-900  does  most  things  well,  and  some 
things  superbly.  It  is  not  an  FT-1000,  but  then,  it 
doesn't  claim  to  be.  It's  a  well- 
equipped  mobile-portable-Fieid  Day 
rig  that  will  serve  as  a  good  base  sta- 
tion for  many  operators.  Small  as  it  is, 
if  you're  revamping  your  station  and 
wish  to  replace  an  older-generation 
HF  rig,  you're  in  for  a  great  surprise — 
the  FT-900  will  perform  rings  around 
many  older  radios,  at  a  price  not  much 
different  from  the  original  acquisition 
cost  of  the  older  gear  For  mobileers, 
what  can  I  say?  The  FT-900  is  a  bright 
star  shining  in  the  vast  darkness  cre- 
ated by  too-small  automobiles  and 
too-large  radios,  All  in  all,  I  loved  this 
rig. 
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Feedback 


In  our  continuing  effort  to  present  the  best  in 
amateur  radio  features  and  columns,  we  recog- 
nize the  need  to  go  directly  to  the  source— you, 
the  reader.  Articles  and  columns  are  assigned 
feedback  numbers,  which  appear  on  each 
article/column  and  are  aiso  listed  here.  Please 
rate  each  feature  or  column  as  "Great,"  "OK/  or 
"No  Way,"  Mail  your  responses  to:  73  Magazine 
Feedback,  70  Route  2G2N,  Peterborough,  New 
Hampshire  03458, 

1  Never  Say  Die 

2  Letters 

3  QRX 

4  Review:  Yaesu  FT-900AT 
HF  Transceiver 

5  Dual  Bi-Square  Loop  for  HF 

6  Reading  Morse  Code  on  your  PC 

8  Review:  Midland  Corp.  Models  18-405 
and  18-410 

9  Review:  Down  East  Microwave 
DEM  144-28K  and  222-28K 

10  Review:  Sentech  Model  Q144-8 

11  Review:  Radio  Shack  DSP-40 

1 2  Cheap  Dual-Band  Yagi 

13  Grounding  and  Lightning  Protection, 
Parti 

14  Hamsats 

15  Carr's  Corner 

16  RTTYLoop 

18  Hams  with  Class 

19  QRP 

20  Homing  In 

21  Above  and  Beyond 

22  AskKaboom 

23  Special  Events 

24  Dealer  Directory 

25  Propagation 

26  Barter  'n'  Buy 

27  New  Products 


Slow  Scan  TV 

doesn't  have  to  be  expensive  anymore! 


ssjiej  yrfw  fnrr:r'tfM~p>ittr ' 


j 
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hveiy  day  more  hams  ara  enhancing  their  cciTinmunication  by  tasing 

images.  Join  the  fiin  and  sze.  what  you've  been  missing. 

Quality  Color  S5TV  is  easy  and  affordable  with.  Pasofton  TV.     123  9,95 

Reqwtres  IBM  POcGmjifltLbJe,  IBftprTwncr  CPU,  I  Mc^bylc  nfifiemmy,  wfcrrVGA 
display,  MS-DOS.  Siiifipiii^:  $5  lo  U.S.A.  and  Canada,  %\  5  for  ctiiefs.  Write  or  Lai  I  far 
complete  details. 

Absolute  Value  Systems 

1 1 5  Stednun  St  #  7 

CheFrmford,  MA  01 824- 1 82  3 

(508)  256  6907 

e-mail:  johnl@wor[d, sid.com 


Person-to-Person 
QSL  Cards 


Next  time  you  meet  a  s?\ 
fellow  Ham,  g\v&  hjm  your  \12 
Person -to-Person  business 

size  QSL  card. 

These  premium  cards  are 
printed  on  where  Vellum 
business  card  stock  using  (2) 
raised  ink  and  are  of      ^s 

Fop  Quality! 


Red  BfiJburr 

WilHBtlhlLMIlt!; 
btfBHUCAIMM 




DEL 
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KD&BnQ 


QHBOU 
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cm 


PkXl  Btidbuiy 
:»::■■:  272-*«X 


KD6BN0 


ilXa  UH  U  **.$»  l|t.4*TI  Nl  &  5-3S35 


Ink  Colors 

Black 

Bed 

Blue 

Light  Blue 

Burgundy 

Green 

Pink 


NEC 


Kpmo 

Rod  Ur4-dt>UTir 


tiUMfLkLtacfll 

fcrijliLL«fl5H 


££<V 
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(306)  2V3~*CS2 
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MM 
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Custom  Cards     Add  S3  95 
Sad  for  Price        forS/ri 

CA  residents  add  8,25%  fax. 


Price  250 $21.95 

S00 .527.95 

1000 J31.95 


To  order,  send  check  or  money  order  along  with 
(Printed  or  Typed)  Namer  Address,  Phone,  Call 

Letters,  Color  of  Ink  and  Card  style  (listed  above). 

Mail  to:  C.  W.RP,  42263  50th  St  W.t  Ste  6 17 
Quartz  Mill,  CA  93536  +   (BOB)  272-4652 


COLOR  SLOW  SCAN  TV 

for  the 

WD  SOUND  BLASTER 


c 

0 
L 
0 

R 


Now  send  and  recepveSlow  Scan  TV  wrth  your  Sound  Blaster 

compatible  sound  card  in  FULL  COLORNI  Easy  and  fun  to  usel 

Send  your  own  pictures  and  Receive  in  Robot  Br1 3,24,36  B&W, 

Robot  36  &  7a  COLOR  and  Scotty  1  S  2  in  COLOR. 


Rcquir**  PC,  VGA  640  x  4&G 
2S&  colors,  ard  Sound  Blaster 

compatible  sound  card. 

Shipping  55  -  Overseas  JIG 
Illinois  residents  ad  (J  5,25%  tax 


ONLY  $99.9$ 


slow  scan  ij... 

auc-io  analyzer 


$40.00 

iM.95 


Voice  &15-J'5fl.2&a3 

FaxB15-39fl-26Ga 


Harlan  Technologies 
5931  Alma  Dr.  -  Rockford,  Illinois  61108 
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Factory  Authorized  Dealer  &  Service  For 

KENWOOD 

YAESU 
ICOM 


Call  Us  for 
Great  Prices  &  Great  Service 


TOLL  FREE  ORDER  LINE    1  000  344  3144 

ConiincncaMJ  5  ft  Tex« 


theH^M 


Ea W  ANTON  JO  TfJtAS 

CENTER 


MtF5  AMATEUR  RADIO  SffJV/Cr 


5730  Mobud        San  Antonio,  TX  78238        (5 1 2)  680-61 1 0 
FAX  (51 2)  647-8007 


BATTERIES 

Nickel-Cadmium,   Alkaline,   Lithium, 
Sealed  Lead  Acid  For  Radios,  Computers, 
Etc.  And  All  Portable  Equipment 

YOU  NEED  BATTERIES? 
WE'VE  GOT  BATTERIES! 

CALL  US  FOR  FREE  CATALOG 


E.H.YOST  &  CO. 

7344TETWARD. 
SAUK  CITY,  Wl  53583 

(608)643-3194 
FAX  608-643-4439 
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X-BAND  TRANSMITTER 

Miniature  (21/4  x  33/4  x 
1")GaAsmicrostrip 
transmitter  pro- 
vides 10  dBm  centered  at  10.525  GHz. 
Integrated  microstrip  patch  antenna  elimi- 
nates the  need  for  an  external  antenna. 
Advanced  matching  techniques  secured 
good  temperature  stability  with  low  frequency 
pulling.  Greatforlong-rangetesting  of  radar 
detectors,  calibration  of  radar  receiving 
equipment,  and  point-to-point  communica- 
tion links. 

Complete  Assembled  System $39.00 

Parts  &  Instruction  Kit S29.00 

Plus  $2.00  Shipping  and  Handing 


INNOTEK  Inc, 


P.O.  Box  80096,  Fori  Wayne,  IN  46898 
(219)489-1711 

Visa  »  MasterCard  -  Check  -  Money  Order  *  COD 
Money-Back  Guarantee 


CIRCLE  283  ON  READER  SERVICE  CARD 


HamCali 


HamCall  CD-ROM 

US  &  International  Callslgn  Lookup 
Over  1,130,000  listings  and  f  05  Countries 

Includes  U.S.  Clubs  &  Military  Stations. 
ICALL  DOS  &.  windows  program  rooks  up: 
name,  address  .expiration  date,  birth  year, 
license  class, county,  lat/fong,  area  code, 
imezone,  elevation,  beam  heading  & 
distance  between  U.S.  stations.  Grid 
Square.  Retrieve  by  any  data  element  on 
PC,  call,  name  and  zip  on  the  MAC. 
Hundreds  of  new  programs  are  on  this 
disc.  For  a  larger  coif  action  of  software 
ask  about  the  Electronics  Software  Com|>endium  CD-ROM 
No  ha  rd  dis  k  req  u  i  red  ■  Print  La  be  I  s  *  Expo  rt  to  hard/disk  or 
floppy  *  TSR  runs  from  text  window  •  Updated  every  April  £ 
Oct  *  Sta  ndin  g  orders  accepted  •  Dealer  d  i  scou  rrt  for  6  o  r  more 
•  Latest    public  domain  PC  software.  Same  low  price  of 
$50.00  plus  55.00  shipping. 

New  CD-Rom 


-TlSpIlfijni.-t.        ^ 


\ 


o 


3J.5*^r 


CIRCLE  351  ON  READER  SERVICE  CARD 


Electronics  Software  Compendium 

■  The  Electronics  Software  Compendium 

fflS  ■'  is  a  collection  of  programs  and  data  files 

,     that  pertain  to  electronics,  broadcasting, 

amateur  radio  and  SWL  activity. 
Over  15,000  files  in  totat.  The  disc  is  updated  and  issued 

annually  in  April    Over  200  megabytes  of  PC  and  30 

megabytes  of  MAC  software.  Send  you  r  ord  er to  Buckma  ster 

Publishing.  525.00  plus  $5.00  shipping  Checks  accepted 

Route  4,  Box  1630    Mineral,  VA  23117 

703:694-5777    -     800:2^2-5628 
703:894-91 41  (Fax) 
Internet:  info@buck.com 

CIRCLE  56  ON  READER  SERVICE  CARD 
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Number  5  on  your  Feedback  card 


Dual  Bi-Square  Loop  for  HF 

Try  this  easy,  low-cost  approach  on  20  and  2  meters. 


by  Frank  Kamp  K5DKZ 


This  antenna  design  meets  two  major  ob- 
jectives. It  provides  an  effective  and  in- 
expensive 20  meter  gain  antenna.  It  also  pro- 
vides a  simple  single  support  to  elevate  a  2 
meter  ground-plane-style  radiator.  Both  ob- 
jectives are  realized  economically,  and  the 
entire  system  can  be  erected  on  an  average- 
sized  lot.  The  minimum  lot  size  required  is 
70  x  70  feet,  with  the  mast  situated  in  the 
center  of  the  property.  Overall  dimensional 
requirements  are  detailed  in  the  elevation 
view  of  the  installation,  shown  in  Figure  1. 
Only  one  loop  is  detailed.  The  other  loop  is 
identical  and  oriented  at  right  angles  to  the 
first  one. 

This  implementation  is  based  on  the  sin- 
gle bi-loop  antenna  design  described  by 
W7CJB  in  the  April  1979  issue  of  73.  While 
the  bi-loop  was  certainly  not  a  new  antenna 
design  even  in  1979,  the  earlier  article  in- 
spired the  use  of  two  bi-loops  to  serve  as  a 
means  of  guying  a  lightweight  wooden 
structure  needed  to  support  a  2  meter  anten- 
na. Since  the  guy  wires  were  needed  any^ 
way,  it  made  sense  to  yse  them  as  antennas 
onHF. 

The  dual  loops  allow  four-point  guying  of 
the  mast  and  provide  four  directions  of  HF 


coverage.  The  gain  of  each  loop  is  approxi- 
mately 4  dBT  and  compares  favorably  with 
small  yagi  antennas  of  much  costlier  and 
complex  construction.  Direction  of  maxi- 
mum gain  is  broadside  to  the  loops.  Only 
one  loop  is  used  at  any  given  time,  depend- 
ing on  what  area  is  being  targeted  for  a  QSO. 
A  single  coaxial  feedline  is  used  for  both 
loops.  Switching  between  the  two  loops  is 
accomplished  by  using  the  simple  "wireless" 
relay  switching  scheme  shown  in  Figure  3, 
The  antenna  switching  relay  is  mounted  on 
the  mast  at  the  feed  points  to  the  loops.  It  is 
protected  from  the  weather  by  a  plastic  hous- 
ing salvaged  from  an  old  Archer-brand  mast- 
mounted  TV  antenna  amplifier.  Most  any 
small  plastic  container  could  also  provide 
protection.  The  only  caution  here  is  not  to  at- 
tempt a  hermetic  seal  on  the  container.  It 
needs  to  be  raintight  to  keep  water  out,  but 
the  bottom  should  be  ventilated  to  prevent 
condensation  inside  the  housing. 

For  output  power  levels  under  500  watts, 
RG58  coax  will  work  well  as  a  feedline, 
Since  the  wire  loops  also  act  as  guy  wires, 
they  should  be  made  from  wire  that  is  heavy 
enough  to  do  the  job,  As  a  minimum,  hard- 
drawn  #12  copper  should  be  used  in  the  two 


SEE    FEEDLINE 
CONNECTION    DETAIL 
FIGURE    2 


25J    10' 


38'   9' 


51'    8'    MINIMUM 
-    70'    TYPICAL 


legs  of  each  loop  that  carry  the  full  guying 
load.  Note  that  the  wire  loops  only  provide 
about  a  third  of  the  material  for  each  of  the 
four  guys.  The  remainder  of  the  guy  is  made 
from  nylon  or  Dacron  rope.  The  rope  may  be 
tied  directly  to  the  wire  loops  at  the  proper 
points  or  insulators  may  be  used,  but  don't 
substitute  wire  guys  for  the  rope.  The  18- 
foot  3- inch  dimension  of  each  side  of  the 
loops  is  critical.  It  is  important  to  ensure  that 
the  upper  sections  of  each  guy  are  also  18 
feet,  3  inches  long.  Keeping  these  dimen- 
sions accurate  will  ensure  that  the  loops  re- 
main square  and  resonant.  Deviations  from  a 
true  square  configuration  will  result  in  loss 
of  gain. 

The  mast  may  be  roof-mounted  or  ground- 
mounted,  but  roof  mounting  provides  addi- 
tional height  and  allows  us  to  use  a  slightly 
shorter  mast.  For  roof  mounting,  a  mast 
height  of  39  feet  will  allow  us  to  secure  the 
lower  points  of  the  loops  at  roof  level  using 
insulators.  Ground  mounting  will  require  a 
minimum  mast  height  of  45  feet  to  keep  the 
lower  parts  of  the  20  meter  antenna  at  least  6 
feet  off  the  ground.  Roof  mounting  is  recom- 
mended as  the  easier  installation. 

A  metal  push-up  style  TV  antenna  mast 
will  most  likely  work,  but  it  is  costlier  and 
heavier  than  a  wooden  structure.  There  is  al- 
so the  possibility  that  a  metal  structure  will 
interfere  with  the  radiation  pattern  of  the 


^^^^^^^^^^^M 


Figure  1.  Dual  bi-square  antenna,  elevation  view. 
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Figure  2.  Feedline  connection  detail* 
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ASTROIM 

CORPORATION 


9  Autry 

Irvine,  CA  92718 

(714)  458-7277  •  FAX  (714)  458-0826 


MODEL  VS-50M 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  *  HIGH  QUALITY  •  BUGGED  •  RELIABLE 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED 

•  FOLD-BACK  CURRENT  LIMITING  Protect  Power  Supply 
from  excessive  current  &  continuous  shorted  output 

•  CflOWBAfl  OVER  VOLTAGE  PROTECTION  on  all  Models 
except  RS-3A  BS^A.  RS  5A,  RS^L  RS-SL 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  a!  low  line  input 
Voltage 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORfl  except  tor  RS  3A 

•  ONE  YEAR  WARRANTY  •  MADE  IN  U.S.A. 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  105-12S  VAC 

•  OUTPUT  VOLTAGE:  13,8  VDC  i  0.05  volts 
(internally  Adjustable:  1M5VDC) 

•  RIPPLE  Less  than  5mv  peak  to  peak  (full  load  & 
low  line) 

•  AH  units  available  in  220  VAC  input  voltage 
(except  for  SL-11A) 


SLSE 


•  LOW  PROFILE  POWER  SUPPLY 


MODEL 

Colors 
Gray     Black 

Continuous 
Duly  lAmp*) 

jcs- 

lAnpt] 

SL-11A 
SL-11R 
SL-1TS 
SL-ltR-RA 

•  * 

•  • 

•  • 
• 

7 

7 
7 
7 

11 

11 
11 
11 

Size  (IN) 

Z**7  *9% 
2%  *  7**9% 
4%*7    *9V* 


Ship 
WL( 

12 
12 
12 
13 


RS-L  SERIES 


POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 

Continuous  IDS*  Size  (IN) 

MODEL  Duly  (Amps)  [Anpsl  H  -  W  *  0 

R3-4L  3  4  3%*6%*7'A 

RS-5L  4  5  3ft  *»*  7% 


Ma 

TIL    |IIMyf 


€ 
7 


RM  SERIES 


MODEL  RM-35M 


19"  RACK  MOUNT  POWER  SUPPLIES 

Continuous 
MODEL  Duty  [Amps) 


RM-12A 

RM-35A 

RM-50A 

RM-60A 

Separate  Volt  and  Amp  Meters 

RM-12M 

RM-35M 

RM-50M 

RM-60M 


25 
37 
50 

9 

25 
37 
50 


ICS' 

(Amps] 

12 
35 
50 
55 

12 
35 
50 
55 


Size  [IN] 

HxWxD 

5V*x19x8  "■■* 

5%  x  19x12^ 

5V4X  19x12^ 

7  x  19  x  12ft 

5V*  x  19  x  6V« 
5%x19x127? 

5V4Xl9x12y? 
7  x  19  x  12V? 


Shipping 
WL  Ohsl 

16 

38 

50 

60 

16 

38 
50 
60 


RS-A  SERIES 


MODEL  RS-7A 


MODEL 

RS^3A 

RS-4A 

RS-5A 

RS-7A 

RS-7B 

RS-10A 

RS-12A 

RS-12B 

RS-2DA 

RS-35A 

RS-50A 
RS-70A 


Colors 
Gray        Black 


■ 


* 

4 


Continue!! 
Dity  (Anpsl 

2.5 

3 

4 

5 

5 

7.5 

9 

9 

16 

25 

37 
57 


ICS" 
(Amp3| 

3 
4 

5 

7 

7 

10 

12 

12 

20 

35 

50 
70 


Size  [INj 
H  x  W  x  D 

3  x  4%  X  5% 
3^  x  m  X  9 

m  x6Ve  X7l/k 
3%  x  616  x  9 

4  x  7\h  x  10% 
4  X  7'A  X  10% 

4^  x  8  x  9 

4x  7V?  x  10% 

5  x  9  x  1Dte 

5x  11  x  11 

6X  13%  X11 
6  x  133/4  x  12Ti 


Shipping 
Wl  (Ibi.) 

4 

5 

7 

9 

10 

11 

13 

13 

18 

27 

46 

4S 


RS-M  SERIES 


MODEL  RS-35M 


MODEL 

Switchable  volt  and  Amp  meter 
RS  AWl 

Separate  volt  and  Amp  meters 

RS-20M 

RS-35M 

RS-50M 

RS-70M 


CimNiioii 
Duty  |Amps| 

9 

16 
25 

37 

57 


ICS' 

(A*pi) 

12 

20 

35 

50 
70 


SiZ«  [IN] 

HxWxD 

4ft  x  8  x  9 

5x9x  Wh 

5  x  11  x  11 

6  x  13%  x  11 

6  x  13V4  x  12'k 


Shipping 
Wl.  [Ibr] 

13 


27 

46 
48 


VS-M  AND  VRM-M  SERIES 


•  Separate  Volt  and  Amp  Meters  *  Output  Voltage  adjustable  from  2-15  volts  ■  Current  limit  adjustable  from  1 .5  amps 


to  Full  Load 
MODEL 

V$^2M 

VS^20M 
VS-35M 
VS-50M 


Ciitliitu 

Dilf  (Aapsj 

@13JVDC  @10VDC  @5VOC 

9              5  2 

16             9  4 

25             1S  7 

37             22  10 


I  Lb 

[kmpt] 
@13.8V 

12 

20 

35 

m 


MODEL  VS-35M 


Variable  rack  mount  power  supplies 
VRM-35M  25 

VRM-50M  37 


15 
22 


7 
10 


50 


Size  (INI 
H  x  W  x  D 

4^x8x9 

5  x  9  x  10*6 
5  x  11  x  11 

6  x  13*  x  11 


5%  x  19  x  12% 
51*  x  19  x  12% 


SlippiR| 
WL  (Us. | 

13 

20 
29 
46 


38 
50 


RS  S  SERIES 


Built  in  speaker 


MODEL  RS-12S 


RS-7S 

RS-10S 
RS-12S 
RS-20S 

SL-11S 


Gray        filact 


Pity  [Aaps] 
5 

7.5 
9 
16 

7 


It** 

Amps 
7 

10 
12 


11 


Sin  [IN] 

H  x  Wx  I 

4x7'i  x  10^* 

4  x  7^  x  10% 

4%  X  8  X  9 

5x  9  x  10V? 

2lk  x  7%  x  9% 


SI  PPM 

Wt.  |llt] 
10 
12 
13 
19 

12 


;$_  Intermittent  Commumcafton  Service  (50%  Duty  Cycle  5mm  on  5  min.  off) 


CIRCLE  16  OH  READER  SERVICE  CARD 


CDAX    TO   RIG 


ANT    1 


ANT    £ 


.1MFD 
3KV 

2.D     HMT     Kf  L 

4 

-v-W-v-v-v- 

W                                  1 

>    +    12   VDC 

CDAX    TO    MAST 


1    MFD 


3   KV 


2.5   MHY    RFC 


012    VDC 
RELAY 


Loops.  A  simpler  and  less  expensive  solution 
is  to  use  2  x  2  lumber  My  installation  makes 
use  of  a  20-foot  length  of  treated  2x6  lum- 
ber that  has  been  ripped  on  a  table  saw  into 
three  2x2  sections,  Don't  rely  on  the  pres- 
sure treating  of  the  lumber  as  the  only  pro- 
tection from  the  elements.  It  also  needs  a 
couple  of  coats  of  varnish  or  a  good  grade 
oil  base  paint  The  actual  construction  of  the 
mast  is  detailed  in  Figure  4. 

The  primary  objective  of  this  project  was 
to  obtain  maximum  results  from  a  minimum 
of  expense  and  moderate  effort.  The  3  dB 
gain  2  meter  vertical  that  was  mounted  at  the 
top  of  the  mast  now  allows  reliable  coverage 
for  local  repeater  and  packet  work.  The  20 
meter  bi-loops  pick  up  very  little  QRN  or 
manmade  noise.  Compared  to  other  vertical- 
ly polarized  antennas,  they  are  a  pleasure  to 
use.  SWR  over  the  entire  20  meter  band  is 
less  than  1,3;  1.  Directivity  switching  is  in- 
stantaneous and  the  patterns  are  similar  to 
the  clover  leaf  pattern  of  phased  verticals 
easing  the  deep  nulls  resulting  from  a  single 
bi-loop. 

Although  not  obvious  from  Figure  1 ,  the 
length  of  the  top  guy  is  54  feet  9  inches  (18' 
3"  times  3).  This  is  a  little  short  for  a  Mi- 
sized  75  meter  inverted  vee,  but  we  could 
squeeze  in  an  80/40  meter  trap  dipole  with 


Figure  3.  "Wireless"  relay  switching  scheme, 

ease.  It's  also  a  good  dimension  to  use  with 
open  wire  line  and  an  antenna  tuner.  Since 
the  mast  is  not  metal  the  open  wire  line  can 


simply  be  attached  to  the  mast  with  standoff 
insulators  resulting  in  a  neat  and  proper 
installation. 


,             3   SECTIONS    2X2    LUMBER 

20    FEET    LONG 

BQLT    TOGETHER 
1              Twn    pi   Apr^ 

1 WU     1    LRLLi 

2X2    FnQTING 

BDLTED    TD 

MAST 

r 

__i                           i               i 

Figure  4.  Inexpensive  lightweight  mast. 


Direct  Digital  Synthesizer  Kits 

DDS-&  $149  kit,  $209  assembled. 

•  2  Hz  to  1 2  MHz,  2  Hz  steps.  Sine  and  TTL 

•  Dip  switch  or  parallel  bus  controlled, 
•3"x4'PWB.  Requires +/-5  VDC. 

•  5ppm  interna!  crystal  oscillator. 

DDS3  PC.  $249  kit,  $399  assembled. 
•8  bit  PC  bus  version  of  DDS-3, 

•  Sine  output  to  +20dBm  into  50  n . 

•  0-70  dB  step  attenuator  added. 

•  Provision  for  external  clock  added. 

•  V-Basic  and  C  software  w/sources. 

0OS-J£$89kitonly 

•  1  Hz  to  524  kHz,  in  1  Hz  steps,  sine  only, 
•4"x5"PWB.  Requires  +/-5  VDC. 

•  Dip  switch  controll  of  discrete  DDS. 

Call,  Write,  FAX  or  e-mail  for  catalog 

Novated!  Instruments,  Inc. 

1530  Eastlake  Avenue  Eastr  Suite  303 

Seattle,  WA.    93102 

206  328-6902  FAX  206  328-6904 

e-mail  novatech@eskimo.com 


MAKE  CIRCUIT  BOARDS 

THE  NEW,  EASY  WAY 


WITH  TEC-200  FILM 

JUST  3  EASY  STEPS: 

•  Copy  circuit  pattern  on  TEC-200  film 
using  any  plain  paper  copier 

■  Iron  film  on  to  copper  clad  board 

•  Peel  off  film  and  etch 

convenient  8  1/2x11  size 
With  Complete  Instructions 

SATISFACTION  GUARANTEED 

5  Sheets  for  $4.95    1 0  Sheets  only  $6.95 

add  $1.50  postage 

The  MEADOWLAKE  Corp. 

Dept.  B        P.O.  Box  1555 
Oneco.  FL  34264 


O  A  IIJI  AmA*eur  Radio 
O^lfrf  Callsagn  Database 

Find  Hams  quickly  and  easily  by  Callsign  or  by 
Name.  Search  for  a  specified  City,  Slate,  or  Zip 
Code.  Print  with  standard  or  customized  output. 
Ideal  for  mailing  lists,  QSL's  etc.  NEW  FOR  *34, 
search  filters  that  allow  you  to  specify  FIRST  NAME, 
LICENSE  CLASS.  AGE,  ADDRESS,  or  CALL 
SUFFIX,  AREA,  OR  PREFIX. 

SAM  Option  files  include  County  Cross  Reference, 

License  Expiration  Date,  Full  Date  of  Birth, 

Previous  Calls  and  Date  First  Licensed 

Requires  IBM  Compatible  PC,    1 7.5  MB  of  hard 
drive  space,  and  high-density  floppy  drive. 

NOW  AVAl  LAB  LE  ON  C  D-ROM 

Disk  Version  $39.95        CD-ROM       $39.96 
SAM  OPTIONS  $7,50  each 

Shipping  and  Handling  $5  00 

RT  SYSTEMS,  tNC 

8207  STEPHANIE  DRIVE,  HUNTSVILIE,  AL  35S02 

1-800-723-6922  or  1  -205-882 ^9292 

Visa,  MasterCard  or  Discover 


CIRCLE  25  ON  READER  SERVICE  CARD 
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ORDER  NOW  1-800  4  HOBBY  KITS  I    QRP  AMPLIFIER 


•  2  Meters 

•  223  MHz 

•  440  MHz 

•  6  Meters 


FANTASTIC 
FM  TRANSCEIVERS 


Ramsey  breaks  the  price  barrier  on  FM  rigs]  The  FX  is  ideaf  for  shack, 
portable  or  mobile.  The  wide  frequency  coverage  and  programmable 
repeater  splits  makes  She  FX  Ihe  perfect  rig  for  Amateur,  CAP  or  MARS 
applications.  Racketeers  really  appreciate  the  dedicated  packet  port, 
"TRUE-FM"  signal  and  almost  instant  T/R  switching.  High  speed  packet? 
...No  problem.  Twelve  diode  programmed  channels,  5W  RF  output, 
sensitive  dual  conversion  receiver  and  proven  EASY  assembly.  Why  pay 
more  for  a  used  foreign  rig  when  you  can  have  one  AMERICAN  MADE 
[by  you)  for  less.  Comes  complete  less  case  and  speaker  mike.  Order 
our  matching  case  and  knob  set  for  that  pro  look. 

FX-50  kit  {&  Meters) $149.95     FX-146  kit  (2  Meters) $143.95 

FX-223  kit  (1  1/4  Meters) SI  49.95     FX-440  kit  (3/4  Meters) 5169.96 

CFX  matching  case  set. S29.95    FXM-1.  iCOM/Yaesu  style  speaker  mike $29.95 


For  a  slick  little  QRP  boost,  use  one  of 
the  20  Watt  amplifiers,  Meeds  only 
1/2-2  watts  of  drive  for  full  output. 
linear  for  SSB.  AM  or  CW  operation, 
power  MOSFEiTs  for  high  effieciency 
and  multistage  low  pass  filter  for  a 
clean  signal,  Built-in  T/R  relay  for 
automatic  switching,  runs  on  12-15 
VDC  at  2-4  amps.  Add  our  matching 
case  set  for  a  complete  station  took 

Your  choice  of  bands $49.95 

Specify  band;  (QAMP-20,  30.  40,  80) 
CQAMP  etching  case  set.... ..$14.95 


2  MTR  &  220  BOOSTER  AMPS 


Here's  a  Great  booster  for  any  2  meter  or  220  MHz  hand -held  unit  These  power 
boosters  deliver  over  30  wails  ot  output,  allowing  you  to  nil  the  repeater's  full  quieting 
white  the  low  noise  preamp  remarkably  improves  reception.  Ramsey  Electronics  has 
sold  thousands  of  2  meter  amp  kits,  but  now  we  offer  completely  wired  and  tested  2 
meter,  as  well  as  220  MHz  units,  Both  have  all  the  features  of  the  high-priced 
boosters  at  a  fraction  of  the  cost. 
PA-10  2  MTR  POWER  BOOSTER  (10  X  power  gain) 

Fully  wired  &  tested ,w $99.95 

PA-20  220  MHz  POWER  BOOSTER  (3  X  power  gain)  Fully  wired  &  tested ........ .,.,599.95 


SX-20  20  METER  SSB/CW  TRANSCEIVER 


Finally,  a  handy  go  anywhere  rig  that  puts  the 
fun  back  into  ham  radio.  How  about  the  DOS 
synthesizer  mat  lunos  in  10  Hz  steps  with 
exceptionally  low  noise  for  weak  signal 
reception.  Or,  how  about  the  built-in  Iambic  CW 
keyer  that  has  a  digital  readout  of  your  CW 
speed.  Perky  10  watl  RF  output  (that's  only 
1 1/2S  units  below  a  1 00  watt  rig!)  can  be  tuned 
down  for  true  QRP  operation.  Included  wish  the 
SX-20  is  the  hand  mike  with  handy  UP/DOWN 
buttons  for  remote  tuning  or  the  rig  while  driving 
—  or  biking  —  or  boating.  Available  in  both  fully 
assembled  and  fun  to  build  kit  form,  you'd  find 
that  Ihe  SX-20  will  become  your  favorite  rig, 

SX-20  20  meter  SSB/CW  Transceiver, 

fully  wiredH  1  yr,  warranty ^ „.. *..„„. ,MJ 

SX-20  20  meter  SSB/CW  Transceiver  Kit  Form 

Optional  CW  Audio  Filter  SXCWN  WT... $49.93 


Kit 


.3429.95 

$349.95 

539.95 


Miniature 
SPEAKER-MIKE 


Fits  Icom, 
Yaesu,  Alinco. 
Ramsey  and 
Radio  Shack 
rigs1  Looking  for 
a  handy  little 
speaker-mike  to 
compliment 
your  FX  trans- 
ceiver  or  other 
ICOM  style 
handie-talkie? 
The  Ramsey 
SM-1  speaker-mike  is  a  beauty.  It's  onty  1  Vz 
wide  by  2  V2  inches  high  and  has  a  handy  clip 
on  the  back  so  you  can  easily  clip  it  to  your 
lapel  or  shin.  Its  small  internal  speaker  isn'i 
going  to  break  any  eardrums  but  is  very  clear 
and  has  pleniy  of  pop  to  be  heard  when  worn. 
There's  even  a  jack  on  the  mike  so  when  you 
plu^  il  in,  you  still  have  the  use  of  Ihe  speaker 
lack  from  your  radfo.  Fils  all  Radio  Shack.. 
iGQ&t,  Yaesu,  Afinco  and  Ramsey  rigs. 
SM-7  Mini- Speaker  mike, 
Fully  assembled S24.95 


SHORTWAVE 
RECEIVER 


Fantastic  receiver  that  captures  the  world 
with  just  a  12"  antenna!  Can  receive  any  2 
MHz  portion  from  4-11  MHz.  True 
superhet,  has  smooth  varactor  tuning. 
AGC,  RF  gain  control,  pleniy  of  speaker 
volume  and  runs  on  a  9V  battery. 
Fascinating  Scout,  school  or  club  project, 
provides  hours  of  fun  for  even  the  most 
serious  DXer.  For  the  car,  consider  our 
shortwave  converter.  Two  switchable 
bands  fin  3-22  MHz  range),  each  1  MHz 
wide — tunable  on  your  car  radio  dial.  Add 
some  interest  to  your  drive  hornet 

Shortwave  receiver kft,  SRI. 529,95 

Shortwave  converter  kit,  SC1 £27.95 

Matching  case  set  tor  SRI.  CSR  -  $14,95 
Matching  case  set  for  SCI.  CSC    ..S14.95 


2WAY  RADIO 
SERVICE 
MONITOR 


COM-a,  the  world's  most  popular 
low-cosl  service  monitor.  For 
shops  big  or  small,  the  COM-3 
delivers  advanced  capacities 
lor  a  fa nl a stic  price— and  our 
new  lease  program  allows  you  to  own  a  COM-3  lor  less  lhan 
$3.00  a  day.  Features  *  Oireci  cniry  keyboard  with  programmable 
memory  •  Audio  &  transmitter  frequency  counler  •  LED  bar  graph 
frequency/error  deviation  display  *  0.1-1 0.000  pV  output  levels  * 
High  receive  sensitivity,  less  than  S  jiV  •  100  kHz  to  999.9&9S 
MHz  •  Continuous  frequency  coverage  *  Transmit  protection,  up 
to  tOO  walls*  CTS  tone  encoder  *  1  KHz  and  externa!  modulation. 
COM-3  2  Way  Radio  Service  Monitor S2995,0Q 


CW  KEYER 


Send  perfect  CW.  Microprocessor  keyer  features  4  programmable 
memories  of  up  to  26  words  each,  Iambic  keying,  dot-dash  memory, 
variable  speed  Irom  3-60  WPM.  adjustable  skfetone,  keying  to  any  rig 
and  fully  RFI  proof.  EAROM  memory/  keeps  messages  up  to  100  years  - 

you'll  go  silent  belore  the  key!  Includes  built-in  touch  paddles  or  use 
your  own.  Easy  assembly  and  matching  case  set  available  for  a  nice 
station  look. 

CW-700  Micro  keyer  kit S69.95    MK  Matching  case  set. .,..514.95 

CW-700WT  Assembled  CW  700and  case  .,„ , $119.95 


ACTIVE  ANTENNA 


Cramped  tor  space?  Get  fongwire  performance  with  this  desktop 

antenna.  Property  designed  unit  has  duaE  BF  and  VHF  circuitry  and 
built-in  whip  antenna,  as  well  as  extern al  jack.  RF  gain  control  and  9V 
operation  makes  unit  ideal  for  SWLs,  traveling  hams  or  scanner  buffs 
who  need  hotter  reception,  The  matching  case  and  knob  set  gives  the 
unit  a  hundred  dollar  look' 
AA-7Kit S28.95   Matching  case  &  knobset,  CAA.S14.95 


AIRCRAFT  RECEIVER 


Hear  exciting  aircraft 
communications — pick  up  planes 
up  to  100  miles  away!  Receives 
1  10-136  MHz  AM  air  band, 
smooth  varactor  tuning  superhel 
with  AGC.  ceramic  fifter,  adjustable  squelch,  excellent  sensitivity  and 
lots  of  speaker  volume.  Runs  on  9V  battery.  Great  for  air  shows  or 
just  hanging  around  the  airport!  New  30-page  manual  details  pilot  talk, 
too.  Add  case  set  for  "pro"  look, 

AR-1  kit , ,„ S29.95 

Matching  case  set,  CAR „ S14.95 


2M 
POWER  AMP 


Easy  to  build  power  amp  has  8  limes 
power  gain,  1W  In,  8W  out  2W  in,  16W 
out,  SW  is  for  40W  out.  Same  amp  as 
featured  in  many  ham  magazine  articles. 
Complete  with  all  pans,  less  ease  and  T- 
Fl  relay. 

PA-1 ,  40W  pwr  amp  kit $34.95 

TR-1,  RF  sensed  T-R  relay  kit S14.95 


MORE 

KITS 

NEXT 

MONTH'S 

ISSUE 


FOXHUNT  HEADQUARTERS 


Locale  hidden  or  unknown  transmitters  fast.  The  Foxhound  direction 
finder  connecis  to  the  antenna  and  speaker  jack  an  any  radio  receiver, 
AM  or  FM  Irom  1  MHz  lo  1  GH2,  The  antenna  (a  pair  of  dipole 
telescopic  whips)  is  rotated  until  ihe  Null  meter  shows  a  minimum.  A 
pair  of  LEDs  indicate  lo  turn  Lett  or  Right.  The  Foxhound  is  ideal  to  use 
with  a  walkie-talkie,  if  you  wish  lo  transmit,  go  ahead,  a  built-in  T/R 
swiich  senses  any  transmitted  flF  and  switches  itself  out  of  circuit  while 
you  talk,  it  doesn't  get  any  easier  than  thisf  We  provide  all  parts  except  for  a  few  feel  of  1/2  inch 
PVC  pipe  abatable  at  any  hard  war  e  store  for  a  dollar  or  two.  Add  our  matching  case  set  for  a 
complete  finished  unit.  Be  Ihe  one  wilh  the  answers,  win  those  transmitter  hunts  and  track  down 

those  jammers,  you'll  do  ft  all  with  your  Foxhound. 

Add  some  fun  to  your  club  events  by  having  a  transmitter  huntf  Foxhunting  is  a  cra^e  sweeping  (he 
nation,  but  many  clubs  are  missing  oul  on  (he  action  because  they  lack  Ihe  expertise  or  time  lo 
develop  their  own  foxhunt  transmitter.  We  set  one  or  our  most  devious  and  sneaky  engineers  to  the 
task  of  designing  an  easy  to  buifrf  and  use.  ye!  highly  capable  Foxhunt  transmitter.  A  snazzy 
microprocessor  controller  has  both  preset  and  programmable  transmission  characteristics  allowing 
you  to  easily  set  the  difficulty  level  from  "beginner1  lo  "know-ft-aHn!  The  StyFox,  FHT  1,  is  cryslal 
controlled  in  the  2  meter  band  {crystal  for  146.52  included}  wilh  a  power  output  of  S  watts  that  is 
adjusiable  by  the  controller. The  transmitter  is  programmed  to  ID  in  CW  or  add  our  voice  option  if 
you  really  want  lo  aggravate  Ihe  troops  -  "Ha  ha>  you  can't  find  moT  Join  Ihe  \un.  get  rid  of  those 
stuffy  old  meetings  and  picnics,  have  a  foxhunif 

DF-1  Fox  hound  direction  finder  kit $59. 95    C  DF  M  atchtng  case  set  for  DF- 1  .,  ..$1 4+95 

FHT-1  SlyFox  Foxhunt  transmitter  kit  .Si  29.95     FHIO-1  Voice  fO  option,....,....,. 529.95 

CFHT  Heavy  duty  metal  matching  case  set  for  FH  T-1 > ..»„„„,■■„„ $29,95 


PACKET  RADIO 


Two  new  versions  are  available  for  the  Commodore  64  {P-64A)  or  Ihe  IBM-PC  (P-IBMJ.  Easy  as- 
sembly NO  TUNINGS  Includes  FREE  disk  software.  PC  Board  and  Full  Documentaiion.  Kit  form. 
P-64 A S59. 35     P-  IBM .$59.95    CAS  E  CPK S1 4.95 


STEREO  FM 
TRANSMITTER 


Run  your  own  Stereo  FM  radio  station! 
Transmits  a  stable  sfgnal  in  the  68-1  OS 

MHz  FM  broadcast  band  up  to  1  mile. 
Detailed  manual  provides  helpful  info  on 
FCC  regs,  antenna  ideas  and  range  to 
expect.  Latest  design  features  adjustable 
line  level  inputs,  pre-emphasis  and 
crystal  controlled  sub-carrier.  Connects  to 
any  CD  or  tape  player,  mike  mixer  or 
radio.  Includes  free  tuning  tool  tool  For  a 
pro  look  add  our  matching  case  set  wilh 
on- board  wbip  antenna 
FM-tOAStoreo  transmitter  kit,,  S34.95 
CFM  Case, whip  ant  set 514,95 


SPEECH 
SCRAMBLER 


Descrambte  most  scramble  systems  heard  on 
your  scanner  radio  or  set  up  your  own 
scambied  communication  system  over  the 
phone  or  radio.  Latest  3rd  generalion  IC  is 
used  for  fantastic  audio  quality  -  equivalent  to 
over  30  op-amps  and  mixers!  Crystal 
controlled  for  crystal  clear  sound  with  a  built-in 
2  watt  audio  amp  for  direct  radio  hook-up.  For 
scramble  systems,  each  user  has  a  unit  for  full 
duplex  operation.  Communicate  in  privacy  wilh 
the  SS-70.  Add  our  case  set  for  a  fine 
professional  finish. 
SS-7G  Scrambler/de scrambled* it  .S39.95 

CdSD  matching  case  set $14.35 

SS-70WT  Assembled 

SS-70  and  case  set ..,.,......,..$79.95 


MICRO-MIKE 


World's  smallest  FM  wireless  mike. 
Smaller  than  a  sugur  cube  ■  including 
ballery  and  mike.  Two  sels  ol  SMr 
parts  supplied  in  case  you  are  clumsy! 
Terrific  audio  pick-up  {pin  drop  at  5  n} 
and  transmit  range  of  300  ft.  We  include 
the  ballery  (watch  style),  eleclrel  mike 
and  even  a  tuning  tool!  Be  a  James 
Bond  and  learn  SMT  too! 
FM-5  Micro  mike  kit....,, S19.95 


CRYSTAL  RADIO 


Relive  the  radio  past  with  a  cryslal  set  like  your 
grandfather  bui.ll.  Uses  genuine  Galena  crystal  and 
catwhisker.  Several  different  types  of  radios  are  built, 
including  standard  AM  broadcast,  shortwave  and 
even  WW  LI  foxhole  style.  To  compare  modern 
semiconductor  detectors,  we  include  a  diode  for 
comparison.  No  soldering  required  and  we  even  give 
antenna  ideas.  Radio  for  free,  get  it  now  before 
Clinton  taxes  it! 
CS-1  Crystal  set  kit S19-95 


DR.  NI-CAD  CONDITIONER/FAST  CHARGER 


Quit  spending  big  bucks  lor  replacement  battery  packs,  rejuvenate  and  condition  your  batteries 
lor  peak  capacity.  Advanced  circuitry  has  optimized  discharge  before  charge  to  eliminate 
memory  effect  and  lo  condition  batteries  that  have  been  poorly  cared  for  in  the  past.  Quick 
charge  rapidly  brings  battery  to  full  charge  in  less  than  an  hour-)ust  15  minutes  for  some  types! 
And  "top-off  charge  mode  squeezes  every  last  bit  of  energy  into  each  cell  for  the  absolute  most 
capacity.  Switch-mode  regulator  controfe  conslani  current  charge  while  being  monitored  by  a 
negative  delta- V  system  that  cuts  off  the  fast  charge  at  Ihe  enact  poini  of  full  charge-batteries 
are  charged,  not  cooked*  Charges  NiCads  or  NiMH  packs  from  2  to  10"  cells  (easily  expanded) 
and  current  capacities  up  to  10  Amp-hours,  Runs  on  12  to  t5  VDC,  Quit  cooking  your  batteries, 
buying  new  packs,  waiting  hours  for  recharge,  gel  a  Or.  Ni-Cad  today!  Available  in  money 
saving  kit  form  or  wired  and  tested  with  case  at  a  special  price.  Kit  builders:  add  our  matching 
case  setter  a  snazzy  finish, 

DN-1  Dr.  Ni-Cad  conditioner/fast  changer  kit * ,349.95 

CDN  Matching  case  set .— > ; „_+S14„9S 

DN-1 WT  Fully  assembled  Dr.  Ni-Cad  with  case *. SS9.95 


MINI  KITS 


ORDERS  CALL  1-800-4  HOBBY  KITS  (446-2295)  ORDERS  ONLY 
TECH/ORDER/INFO  (716)924-4560  FAX  (716)924-4555 


Ramsey  carries  a  complete  line  of  low  cost, 

easy  to  build,  easy  to  use  functional  kits  thai 
can  be  used  alone  or  as  building  blocks  in 
larger  more  complex  designs.  Mini-kits  include 
audio  amps,  tone  decoders,  VOX  switches, 
timers,  audio  alarms,  noise-makers  and  even 
shocking  kits!  Calf  for  our  free  catalogue! 


TEAMS::  Satisfaction  guaranteed.  Examine  for  f  0  days.  If  not  pleased  return  in  orfginal  form 
tor  rerund,  Add  54.9:1  for  shipping,  handling  and  insurance.  For  foreign  orders  Add  20%  toe 
surface  mail.  COD  (U.S.  only)  add  55,00.  Orders  under  S20  add  SS.00  NY  residents  add  7% 
sal ps  tax.  90-day  parts  warranty  on  kft  parts.  1-year  parts  &  labor  warranty  on  wired  units. 


RAMSEY  ELECTRONICS,  INC  793  CANNING  PARKWAY  VICTOR  NY  14564 


CIRCLE  34  ON  READER  SEVICE  CARD 


Number  6  on  your  Feedback  card 


Reading  Morse  Code 

on  your  PC 

Decipher  Morse  code  right  off  the  air  or  improve  your  own  fist 


by  Robert  L  Kurtz  W6PRO 


[ Editor  *s  Note:  The  following  article  is  an 
updated  and  improved  version  of  the  au- 
thors November  1978  article  "World  of  the 
Brass  Pounders, "  published  in  the  Wayne 
Green  publication.  Kilobaud.  The  original 
idea  was  based  on  the  6502  microprocessor, 
but  here  the  author  has  adapted  his  idea  to 
the  popular  PC  family  of  computers,} 

How  good  is  your  CW  "fist?"  Are  your 
CQs  being  ignored?  It  could  be  your 
sending.  If  you  have  a  PC,  here  is  an  easy 
way  to  check.  This  simple  program  for  the 
IBM  PC  decodes  Morse  code  and  prints  the 
output  on  a  PC  screen  or  printer.  I  wrote  this 
in  1977  for  the  early  KIM  computer  and  re- 
cently updated  it  for  the  IBM-compatible 
family.  Simply  enter  this  BASIC  program 
and  connect  your  key  or  keyer  to  the  parallel 
printer  port  of  your  computer, 

The  program  can  also  be  used  to  decode 
Morse  directly  off-the-air.  Included  in  this 
article  is  an  interface  circuit  to  connect  the 
headphone  audio  output  of  your  receiver  to 
your  computer  With  today's  fast  computers, 
the  program  will  follow  keying  speeds  well 
above  40  to  50  words/minute. 

Even  though  the  program  looks  simple,  it 
has  some  unusual  surprises,  such  as  self- 
adaptive  adjustment  for  changes  in  code 
speed.  In  addition,  the  influence  of  changes 
in  dash  or  dot  length  is  weighted  so  that  they 
must  occur  five  or  six  times  in  succession 
before  the  computer  decides  that  there  has 
been  a  bona  fide  speed  change.  As  a  result, 
an  occasional  "bad"  character  will  not  mess 
up  your  copy;  the  printout  is  extremely  sta- 
ble and  the  copy  is  relatively  foolproof.  The 
program  also  detects  the  end  of  the  word  and 
prints  out  a  space,  if  required. 

Loading  the  Program 

Run  BASIC  on  your  computer  (we  used 
GWBASIC)  and  type  the  program  exactly  as 
written — with  the  proper  line  numbers,  etc. 
Lines  10,  60,  110  and  150  instruct  the  pro- 
gram to  inspect  the  main  parallel  port  at  Hex 
379,  and  the  "AND  8"  assures  that  the  com- 
puter is  only  looking  at  pin  15  of  the  con- 
nector, to  see  whether  or  not  this  is  ground- 
ed. The  program  assumes  when  a  dot  or  a 

22  73  Amateur  Radio  Today*  February,  1995 


dash  occurs,  a  logic  0  appears  on  pin  15* 
This  is  in  agreement  with  a  "keydown" 
shorting  pin  15  to  pin  18  (ground). 

Program  Description 

Figure  1  is  a  simplified  flow  diagram  of 
the  program.  The  initialization  routine  (lines 
1  through  6)  sets  the  lookup  table  that  will 


permit  the  printout  of  the  proper  character. 
The  program  then  waits  for  a  key  down  to  oc- 
cur (lines  1 0  and  1 1 ).  The  first  part  of  the  op- 
erating program  (lines  20  through  70)  mea- 
sures the  length  of  time  that  the  key  is  down 
and  compares  this  with  the  stored  value  for 
the  length  of  a  dash. 
If  the  key  is  raised  in  less  than  one-half  of 


Initialize 


Wait  for 
Key-Down 


i 


Measure 

Key- Down 
Time 


Yes 


Store  Dot 
in  Dot 
Register 


Update 
Dash  Time 

(Weighted) 


i 


Measure 
Key-Up 

Time 


Print 
Character 


Print 
Space 


Figure  h  Simplified  flow  diagram. 
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KITTY  SAYS:  WE  ARE  OPEN  7  DAYS  A  WEEK 

Sat.  10-5         Sun  11-4  M-F9-6        Come  to  Barry's  lor  the  best  buys  in  town 


For  the  best  buys  in  town  ca 
212-925.7000 

Los  Precios  Mas  Bajos  en  Nueva  York 

WE  SHIP  WORLDWIDE! 

Export  orders  expedited. 


® 


Ymsu  Vertex 
Portables 

F7H-3D70  dud  band 
VHF.UHF  5  Mb  VX500. 
FTH200flrTO(WVTR 
50QQ 


Wherever  I  got  I  take  my  radio. 

Specialist  in  RADIOS; 

Business  marine  aviation, 

ham  radios  and  scanners. 


o 

SP10,  SP50.  P1 10,  GP3000.M120.  iWrMVJI 

GM300.  GR300  repeaters,  I L^  W  IVl 

Domestic,  exports  and  gov^  outers.    281-Ht  461 -H.  234Q-H, 

270O-HJC-D1O0,  GP-22A 


CONTACT  US  fOP,  T>C  LATEST* 

flWMfttAMPHWRMCB. 

SHORTWAVt  fttCEIVERS  4  SCALERS 

MOTOROLA,  VA£SU  COM,  KENWODC 

feJMCQ  STWOAflC.  UAXOh,  ROM. 

90*rr,  5AhG£AK 


ICOM  Business  Radios 

New  F30LT/F40LT,  H16.  U16. 
V10Q,  and  repeaters 


ii 


KENWOOD 


YAESU  Ham  &  Vertex  Business  Radios" 

FT-890.FRG-100B  FT-1000D,  FT53G  FT-5200  FT-53Q-FT411E. 
FT-640,FT-900AT,  FRG-100B,  FT24GG,  FT-23R,  FL-700Q  Linear 
New  VXR-5000  synthesized  repeater  25  watts.  VHF  or  UHF. 


ANTENNAS 

A-S  *€S,  Cushcraft.  Hy-Ga-n. 

Hjsaer  Kui,  METZ,  Urban 
M00U8L0X  TONKA,  Buttering, 
MjifrBand 


"TS-SOS",  TS450&AT,  R-5000.  TS-B50S. 
Til  24I/A/441  A,  TR-751  A,  Kenwood  Senriw 
Repair,  TS140S,  T5690S.  RZ  1,  TS*7$QAT 
T5S505D.TH-78A,  TH2SMBA,  TM-W1A, 
TM-741  At  TM-732A,  TM-641  A,  TW-742A, 


MARINE  RADIOS 
ICOM  M7.  M 1 1  ,  MS6.  M700TY,  U8G0 

AVIATION  PORTABLE  ICOM  A-2T 
MOTOROLA    MAPtiNE     KING  KX  99 


SCANNERS 
AOR: 

1500,2500. 

7f00,  30Q0A 

ICOM: 
m.moo, 

R71A.R72A, 

R7000. 

MM 

Bearcat 


YAESU   ICOM 
FT-23R/26/76   IC2/3/4SAT 
FT411E-611411    IC02AT/2SRA 
FTH-2008/700S  C2/4GAT/24AT 
IC-A21/U16 


ICOM 

HANOHELDS 

2GXAT.  4GXAT, 

T21A  W21AT. 

V21AT.X21AT. 


ICOU  U16.  M16  VIOO  IMOO 
MAJCOH  UOTOflOtA. 
VAESU  FTM3WW70W 
UNlDCN  ft£GtNCv.  KING. 
MAAiNf  COM   M7.MS0.M7OO 
AVIATION  ICOM  ATI  AMOh  T 


TAD 


Surveillance  Devices 
Available 


Linear  Amplifier 
Amentron.  [com.  Kenwood.  Yaosu 


W21AT 
2GXAT 


[COM 
Repeaters 

VHF  or  UHF 

Synthesized 

(C-H16/U16 
IC2IA 


Telephone  Autopatch 

Patches  telephone  calls  from 
your  radio  to  phone  line.  Great 
for  making  and  receiving 
phone  cabs  where  there  are 
no  phone  fines.  Simple  to  use. 
Wrt!e  or  fax  for  inquires 


TCS-  Ultralite 

transportable  relephone 
communication  terminal  Make 
and  receive  phone  calls,  fax,  lei  ex 
anywhere  in  the  world  where 
there  are  no  phone  Itnes.  Small, 
compact  with  1 .2  meter  dish.  Fits 
in  suitcase.  Mil.  Std.  810  specs 
Write  or  call. 


Save  money  on  batteries. 
Ask  for  Special  Prices. 


Shortwave  Receivers 

*S0NY»G«UNDIG 
•SANGEAN-ICOM 

Call  2212-925-7000 
Satellite  telephone  in  suitcase  for 

worldwide  use.  call 


■otoaola  Radius 
commercial  radios 


TH-73A 

Kenwood 


FT-530 
Yaesu 


CB  Radios  Stocked 

148  GT2,  Warlngton,  Ranger  2950-70, 
Wilson  1000,  10/11  Meter  Antennas, 
Antroa  Shakespeare,  etc, 
Astatic  power  rnics. 
Silver  Eagle  w/beepr  etc 


Computer  Interfaces 
Stocked:  MFJ-127oe, 
MFJ-1274,  MFJ-1224,AEA 
PK-ae,  MFJ-1276T,  PK-900. 
PK-232  MBX  W/FAX,  DRSI 
PRODUCTS  DSP  2232 


Barry's  supplies  all 
MFJ  products 

Call  us  direct. 


Antenna  Tuners: 

MFJ.  AEA  AT-300. 

ICOM,  KENWOOD, 

YAESU, VERTEX 


COMMERCIAL 

4  HAM 

REPEATERS 

STOCKED, 

write  for 

QUOTES 


Knnlronici 

KAM  PLUS,  KPC  2/3M. 
KPC24QO.  SUPER  FAX  II, 
KPC  IV  Dala  Engine,  04- 

10,  otc. 


Covert raft/Coaxseal  Stocked 


SHORTWAVE  RECEIVERS 
STOCKED 


ALINCQ  DJ-5B0T,  DJ-582T. 

DJ-F1T,  DJ-F1TH,  DR-I3tl/430T, 

DJ-1B0T/TH 


Privacy  scramblers 
for  radios  and 
phones.  CALL 


Wide  selection  of  SW  & 
Amateur  Publications 

BIRD  Wattmeters  & 
Elements  In  Stock 


WlTEWKS: 

A£A.A:phrf>*rti 

ANJJ,  Afttenru 

Spectral  &m%m  t 

Wlfamicm. 

1 

ComttCuihcratft 

»"*  '  m 

Diarwmdj&AP. 

LDRtft,  Elt. 

(144,  220,  440 
MHz),  isoloop 


EIMAC 
3-500Z 
572B,  6JS6C 
1 26  Y7A  & 
614GB 

BIRD 
attmeters  A 

Elements 
In  Stock 


MOTOROLA  AUTHORIZED  DEALER 

KACHINA  COMMUNICATIONS  DEALER 

AUTHORIZED       amplifiers 
DEALER  J™0*6* 

SONY  rjtr 

Shortwave  Radios  Stocked  *  W*"15 
DIGITAL  FREQUENCY  COUNTERS 
OPTOELECTRONICS  model  1300  Hf  A,  0-1300MH* 
2300T£210 H, 02200 MHz,  2600H,  UTC-3000, 2010 

Long-range  Wireless 
telephone  for  overseas,  CALL 


Radios  for  Business, 

Government. 

Stocked  &  Serviced 

Call  for  Great  Prices! 


COMET  ANTENNAS 
STOCKED 


BENCHER  PADDLES 

BALUNS,  LOW  PASS  FILTERS 

IN  STOCK 


MIRAGE/RFC  Amplifiers 
ASTRON  POWER  SUPPLES 
Belden  Wire  &  Cable,  Ini'l  Wire 
OPTOELECTRONICS  STOCKED 


Shortwave  Radios 


JRC,  ICOM, 
KENWOOD,  YAESU, 
SONY  and  GRUNDIG 


Hy-Gain  Towers 
wilT  be  shipped 
direct  to  you 
FREE  of 
shipping  cos) 


Amplifiers,  HF/VHFAJHF 
AMERITRON,  etc. 


BARRY  ELECTRONICS  CORP.,  540  BROADWAY,  NY,  NY  10012  fRniunLeicmi  a.bei^Sf^s  p*»sii  FAX  212-925-7001  Phone  212-925-7000 


Noiai  Vnrlf  Pitu'c  largest  stocking  two  way  radio  dealer 
IMCW    rori\  Oily  b  complete  repair  lab  on  premises 


.» 


Aqul  Se  Habla  Espanol1' 

BARRY  ENTERNATIONAL 

FAX  212-925-7001   Phone  212-925-7000 

For  Orders  Call  1-800-990-2929 

Monday-Friday  9  A  M  to  6  00  P  M 
Saturday  10-  5pm  /Sunday  1 1  -  2pm 

Subways:  #€  Spring  St.  stop,  N  train  to  Prince  St., 

F  train  to  Houston  St 
Bus:  Broadway  bus  to  Prince  St,,  Path  9th  St76tti  Ave. 


commercial  radios 

STOCKED:  I  COM,  Motoro- 
la MAXON.  Standard. 
Yaesu  We  serve  mime*- 
palities.  businesses  Civil 
Defense,  etc  Ponaoles. 
mobiles,    bases,    re- 


ALL 
SALES 
FINAL 


We  stock:  AEA.  Alinco.  Ameco,  Ameritron,  Antenna  Specialist.  ARRLT 
Astatic,  Astron.  B&K,  Belden.  Bencher,  Bird.  Bittemut.  CES.  Cushcraft, 
Condan,  Daiwa,  Elmac,  Henry  Heil.  Hustler.  Hy-Gain,  loom.  KLM, 
Kantronjcs.  Kenwood.  Larsen.  Majcon1  MFJ,  Mirage.  Motorola.  Nye, 
Palomar.  RF  Products,  SHure.  Standard.  TUBES  &  Tube  Cartons  UnkJen. 
Yaesu.  Vferoftex,  Duplexers,  Repeaters,  Scanners  Radio  PublicatJons. 

WE  NOW  STOCK  COMMCflOAL  COMMUNICATIONS  SYSTEMS 
HAM  DEALER  INQUIRES  INVITED    PHONE  IN  YOUR  ORO£R  &  BE  REIMBURSED 
COMMERCIAL  RADIOS  etoch»d  4  ••rvlced  on  pr*mlt*» 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

Export  Ord«rt  3hlpp«d  lmm«dlat«ly. 


Technical  help  offered  upon  purchase      ,     FAX:  21 2-925*7001 


CIRCLE  4  1  ON  READER  SERVICE  CARD 


9V 


10K 


100K[ 


Out-Pin  1 5 

Parallel 

Printer 

Connector 

Out  Pin  18 


Figure  2,  Interface  circuit  schematic. 


the  stored  dash  time,  the  computer  writes  a 
"dot"  into  the  dot  register  (line  30)  and  goes 
to  the  second  part  of  the  program, 

If  the  key  remains  down  longer  than  one- 
half  of  the  stored  time,  a  "dashM  is  stored  in 
the  dash  register  (line  50)  and  the  stored 
dash  time  is  updated  with  a  one-to-four 
weighting  (line  80).  This  is  accomplished  by 
multiplying  the  old  value  of  the  dash  time  by 
four,  adding  the  new  value,  and  then  divid- 
ing by  5,  As  a  result,  the  stored  value  cannot 
change  drastically  from  character  to  charac- 
ter, and  the  copy  is  not  susceptible  to  errors 


from  erratic  sending  habits. 

The  second  part  of  the  program  measures 
the  length  of  time  thai  the  key  is  "up."  If 
it's  up  less  than  one-half  of  the  dash  length, 
the  program  assumes  that  the  character  is 
not  complete  and  no  printout  is  provided 
(lines  100  through  130).  If  the  key  is  up 
longer,  the  program  jumps  to  line  300,  the 
print-character  subroutine.  If  the  key  is  up 
longer  than  twice  the  dash  length,  the  pro- 
gram assumes  that  a  word  has  been  com- 
pleted and  a  "space"  is  printed  (lines  170 
and  1  SO). 


9V 


.05 


T 

i-k 


100K 


To  "Out"  of  interface  circuit, 


Figure  3.  Audio  oscillator  schematic.  This  optional  circuit  may  be  used  to  regenerate  audio 
signals  from  UCWU  processed  by  the  interface  circuit  board.  Connect  the  input  of  the  board 
to  the  receiver,  and  the  output  to  this  audio  oscillator.  The  interface  board  will  key  the  audio 
oscillator  for  QRM-free  CW 


Lookup  Table 

The  heart  of  the  program  is  the  algorithm 
that  counts  the  dots  and  dashes  and  develops 
a  number  used  to  look  up  the  actual  charac- 
ter to  be  printed,  In  other  words,  each  com- 
bination of  dots  and  dashes  in  Morse  code 
has  a  discrete  number  that  commands  a  giv- 
en character  to  be  printed.  This  algorithm 
has  three  conditions,  as  listed  in  Table  L 

Steps  1  and  2  keep  repeating  until  the 
character  is  complete.  When  the  program 
detects  a  key-up  period  longer  than  one-half 
of  a  dash  length,  it  assumes  thai  the  charac- 
ter is  complete  and  step  3  is  accomplished 
(lines  300  to  430),  The  manner  in  which  the 
lookup  number  for  the  letter  D  is  formed  is 
shown  in  Example  L 

Interface  Hardware 

As  was  mentioned  previously,  to  check 
the  program  (and  your  own  fist)  a  key  can 
be  connected  between  pin  15  and  pin  18 


Figure  4,  A  drilled  and  etched  PC  board  is 
available  for  $4  plus  $L50  S  &  Hfrom  FAR 
Circuits,  1SN640  Field  CLt  Dundee,  IL 
60118, 
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HAM 


National  Talk  Radio  Show  With  Len  Winkler,  KB7LPW 

America's  Only 

Ham  Radio 
Show  On  The 


Sundays 

6:00  pm  EST 


John  Moore,  NJ7E  -  Weekly  DX  Update  With  Lee  Finkel,  KY7M 


Tune  in  each  week  for  national  ham  radio  news,  FCC  news,  weekly  guests  from 
the  amateur  radio  community,  ham  trivia  contests,  prizes,  listener  call-in  and  more! 

Sponsored  in  part  by  Radio  City,  Inc.  and  13  Amateur  Radio  Today  and  ICOM. 


Ham  Radio  &  More  Affilliates 


AZ:  KFNN         1510  PHOENIX 
CO:KBCO         1190  DENVER/BOULDER 
CT:  WATR         1320  HARTFORD 
FIj  WFFG  1300  am  FLORIDA  KEYS 
IL    WKTA        1330  CHICAGO 
IL    WBGZ        1570  ALTON 


IN:    WPDJ 

1300 

HUNTINGTON 

NC:  WCRY 

1460 

RALEIGH 

KY:  WMTA 

1380am 

CENTRAL  CITY 

NC:WNCT 

1070 

GREENVILLE 

MA:  WKPE 

1170 

ORLEANS 

NE:  KICS 

1550 

LINCOLN 

MO:  WBGZ 

1570 

ST.  LOUIS 

OK:KTMC 

1400 

MCALESTER 

MS;  WVMI 

570 

BILOXi  III 

OR:  KBNP 

14103m 

PORTLAND 

|   NC:WEEB 

990 

FAYETTE  VI LLE 

UT:  K26DI 

CH.26TV 

CASTLEDALE 

Ham  Radio  &  More  is  also  available  on  Satellite! 
Spacenet  3,  Transponder  9,  6*8  Audio  for  Home  Dish  (Analog). 

Find  out  what  radio  station  airs  "Ham  Radio  &  More"  in  your  local 
by  calling  the  originating  station,  KFNN,  at  602-241-1 51 0. 

For  sponsorship  information  contact  Ron  Cohen  at  602-241 


(ground)  of  the  25-pin  parallel  connector  on 
the  back  of  the  computer. 

Figure  2  shows  a  typical  circuit  for  con- 
necting your  radio  receiver  speaker  or  head- 
phone audio  output  to  the  computer.  The 
NPN  transistor  is  an  R/C  coupled  audio  am* 
plifier  connected  to  a  type  567  phase-locked 
loop  (PLL),  The  free-running  frequency  of 
the  loop  is  set  by  the  values  of  the  capacitor 
and  rcsisior  connected  to  pins  5  and  6  of  the 
567*  and  is  approximately  2,000  Hz.  The  ca- 
pacitors on  pins  I  and  2  of  the  PLL  adjust 
the  bandwidth  to  about  100  Hz*  and  the  LED 
serves  as  a  lunirm  indicator — that  is,  it  will 
Stan  blinking  when  the  signal  is  in  the  center 
of  this  narrow  bandpass. 

The  output  signal  goes  to  a  logic  0 
(ground)  when  a  dot  or  dash  occurs.  The  cir- 
cuit shown  has  appeared  in  numerous  publi- 
cations; you  may  have  your  own  favorite 
circuit  that  you  would  like  to  use.  Be  sure 
that  the  circuit  provides  a  logic  0  when  a 
C W  tone  appears. 

Incidentally,  the  circuit  has  another 
unique  application.  Since  it  is  only  activated 
by  audio  signals  over  a  fairly  narrow  band- 
width, it  can  also  be  used  to  "key**  an  audio 
oscillator  set  to  any  frequency  desired. 
When  Morse  CW  comes  in  amidst  a  jumble 
of  other  signals,  the  PLL  picks  out  the  signal 
you  want  and  keys  the  audio  oscillator  .  .  * 
and  that  oscillator  is  all  you  hear. 

Adjusting  the  Program 

One  of  the  advantages  of  writing  this  in 
BASIC  is  the  ease  with  which  the  computa- 
tion constants  can  be  changed,  For  example, 
you  may  wish  to  experiment  with  different 
algorithms  to  detect  whether  a  key-down 
signal  is  a  dot  or  a  dash  ...  to  take  care  of 
swing- listers.  This  can  be  accomplished  eas- 
ily by  changing  the  factor  in  line  40  from 
(,5C)  to  (,25C)  or  (.75C).  By  the  same  to- 
ken, (he  constants  in  lines  1 1 1  and  1 5 1  can 
be  changed  to  provide  more  leeway  for  the 


Type  this  short  program  into  your  PC,  connect  your  key  or  bug  to  the  parallel  port  - 
and  send  a  page  from  73,  Compare  the  screen  print  with  the  original  page  and  you  may 
get  a  surprise.  It  could  explain  why  so  many  of  your  contacts  complain  about  QSB  or 
QRM! 


Step  1.     If  the  input  signal  is  a  "DASH"  - 

First  -  double  the  values  In  the  dot  and  dash  registers, 
Second  -  add  a  "1*  to  the  dash  register. 

(see  fine  SO) 


Step  2.       If  the  Input  signal  Is  a  "DOT"  - 

First  -  double  the  values  in  the  dot  and  dash  registers. 
Second  -  add  a  "1"  to  the  dot  register. 

(see  Ine  30) 


Step  3.      If  the  character  is  complete  - 


First 


double  the  value  in  the  dash  register. 
-  add  the  dash  and  dot  registers  to  obtain  the  look-up 
number, 

(see  fines  300-350) 


Table  V 


formation  of  characters  and  spaces, 

Type  this  short  program  into  your  PC, 
connect  your  key  or  bug  to  the  parallel 
port — and  send  a  page  from  73.  Compare 


the  screen  print  with  the  original  page  and 
you  may  get  a  surprise.  It  could  explain  why 
so  many  of  your  contacts  complain  about 
QSB  or  QRM! 


Sell  your  product  in  73  Amateur  Radio  Today 
Call  Dan  Harper  today...  1-800-274-7373 


Next  Day 


QSLs 

R ainbtt w  Assortment 


Call  Today  A. 
We  Ship    ScslDaj     2nd  Day    ASAF 


Antennas  West 

>  371-8425 


m 

300 
400 

/000 
u 


$29.95 
539.95 
$4935 
$54.95 

S99.95 


$24,9$ 
S34J5 
$44k9$ 

$49r9S 
SS995 


$19,95 
$29.95 
5J9.95 
544.95 
$79.95 


Chassis  KHS 

Cabinet  Kits 

Assembled  Cabinets 

Slope  Box  Kits 

UHF  &  VHF  Antenna 
Power  Divider  Kits 


Rack  Shelves 

Hack  Equipment  Cabinets 

Antenna  Grounding  Kits 

Tower  Mounted  Box  Kits 
Dipole  Hangers 
Other  enclosures 


Small  sheets  Aluminum  and  Brass 

Charles  Byera  K3IWK 

5120  Harmony  Grove  Road,  Dover,  PA  17315 

Phone  717-292-4901 

6PM  and  9:30PM  EST.  Eves, 
Distributorship  Available" 


The  World  of  Ham  Radio 
Callsign  Jan  95  Database 

You  can  havp  the  Ulcsi  US  and  Fordgn 
sfcllufm  available  2Q*6tXW  Wt*afl?  tiki 
for  antalcur  radio.  AmCill  auto  logging 
nation  lop  bonk  included  wuti  every  CD. 
Over  IJSfl  Radio  Mo*h  The  lalert  space 
photon.  The  ncwc^i  rclcavr*  ol  amaicur 
wftware  1  .]0ft  irmi£c>  ol  lofl  &  mining 
children.  Thousand*  of  SWL  frequencies, 
Published  every  JAN/MAY/5'EP  Special 
rjLcs  for  clubs,  FN1.  BUS.  &  PBBS 
sysops,  DOS  &  Windows  compmiblr 
Can  you  afford  to  he  without  the  big.gesl 
&  best  CD  for  jiiuiitui  nulio'1  Subscribe 
and  m  3  issues  for  &W  US,  %\m  Foreign 
Single  issues  $39  plus  shipping:  USA  S3, 
Overnighl  USA  SL0.  Foreign  Air  Mail  £5 
AmSoft,  PC  Bon  b66H  New  Cumberland, 
PA  J  7070-0666  USA,  FAX  717  938-A767 


AmSoft  717-938-8249 


Vjsoi. 


Ben  £»*;.£.  Pro**,  LT  W*0* 


CIRCLE  5  ON  READER  SERVICE  CARD 


CIRCLE  222  ON  READER  SERVICE  CARD 
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CIRCLE  T 13  ON  READER  SERVICE  CARD 


SAMPLE 
COPY! 

ANTIQUE  RADIO  CLASSIFIED 

Antique  Radio's  Largest-Circulation 
Monthly  Magazine 

Articles  -Classifieds  -  Ads  for  Parts  &  Services 

Also:  Early  TV,  Ham  Equip,,  Books, 

Telegraph,  40"s  &  50's  Radios  &  more... 

Free  20-word  ad  each  month.  Don't  miss  out! 

1*Year:  529,95  ($47.95  fay  1st  Class) 

S-Montti  Trial  *  $16.95.  Foreign  *  Write. 

ARC*  P.O.  Box  802-E9,  Carlisle,  MA  01741 


Or  Call:  {508)  371*0512 


Reading  Morse  Code  on  Your  PC 


Continued  from  page  26 


1  REM  MORSE  CODE  HEADER  -  WRITTEN  &¥  R.  KURTZ  -  V6PRO 

2  RESTORE 

3  CLS:  REM  CAM  DELETE  -  PUTS  CURSOR  AT  TOP  OF  SCREEN 

4  REM  TO  SEND  DIRECT  TO  PRINTER  -  USE   LPRINT   IM  LINES  180  AN&  34 » 

5  DIM  Af(1 «0) 

6  FOR  N-1  TO  t»0:READ  A$(N):NEI7  V 
I*  A-IlTP(ftH379)  AMD  8 

II  IF  A>7  THEM  10 
15  B-0 

20  A-IMP{*H379J  AMD  8:B=B+10 

25  IP  A<8  THEM  40 

30  C-{(5*C>+(Z*B)}/GiDT«2*DTtDA-2*DA:Dt»DT+1 tOOTO  1 00 

43  IF  B((.5*C)  TttEM  20 

50  DT-2»DTjDA-2»DA:DA=DA+1 

60  A-INP(*H379)  AMD  S:B=B+1& 

70  IF  A<8  THEN  60 

80   OU4*CHB]/5 

100  H=0 

110  A=INP(4H379)  AMD  S 

III  B-B+10 

120  IF  Ac8  THEN  15 

130  IF  B<(.5*C)  THEM  110 

140  QOSUB  300 

150  A-TMPtAH379)  AMD  6 

151  B-B4-10 

160  IF  A<&  THEN  15 

170  IF  B<(2*C)  THEM  150 

180  PRINT  "  "; 

190  GOTO  10 

300  DA-DA- £ 

310  D»DA+DT 

330  IF  D>100  THEM  D- 1 00 

340  PRINT  AS(D): 

350  DA-fl:DT-& 

360  ftETtmM 

400  DATA  E.T,I.A.N.M.S.D,R.W4D.K,Q.0.H,VPF,-,L.-,PlJ.B,I1C 

410  DATA  Y.Z.Q.-.-pS.*.-,},-. -.-.*•-. -,-,-,-,-■-■!, 6,-,/,- 

420  DATA  -,-(-,-)7t-l-(-)8t-t9l«l-(-l-,-t-,-,-t-,-r-1-p-r? 


EXAMPLE:  D  =  —  #  * 

lnfti3J  condtnns:  Dot  R#gi5t»r  =  0,  Dash  Register  =  0 

/ 

First  mtervaJ:    Input  a  dash 

2  times  dash  register  =2X0  =  0 

2  times  dot  register  =2X0  =  0 
Add  1  to  dash  register         =1+0  =  1 

Summary  -  dash  register  =  1,  dot  register  =  0 


Second  interval:    Input  a  Dot 
2  times  dash  register 
2  times  dot  register 
Add  1  to  dot  register 


:2X  1  =  2 
2X0  =  0 
1  +  0  =  1 


Summary  -  dash  register  =  2,  dot  register  =  1 


Third  interval:      Input  the  second  Dot 

2  tines  dash  register  =2X2  =  4 

2  tines  dot  register  =2X1=2 

Add  1  to  dot  register         =2  +  1  =3 

Summary  -  dash  register  s  4,  dot  register  —  3 


Do§t*t   mL&  out   on    alt   the   FUN! 

Call    Sheila   today   at 

(800)  677-88J8  to  order   your 

subscription   to   Radio   Fun. 


End  of  Character  -  determine  look-up  number  for   "D" 
2  times  dash  register  =2X4  =  8 

Add  Dot  and  Dash  registers   =8  +  3=11 


pi        ffPA™ 


Answer:  "D"  is  the  eleventh  character  In  the  Data  file. 


Example  1. 


HAVING  PROBLEMS  _ 
TAKING  TOWERS  DOWN?? 


«* 


w 


3 


£,  WERE  SURE  YOU'HE  AWARE  OF  THE 
BACK  BREAKING  WORK  INVOLVED  IM 
UNCOUPLING  TOWER  SECTIONS  WHICH 
HAVE  STOOD  FOR  ONLY  A  FEW  YEARS 
PEOPLE  FIGHTING  THESE  KINDS  OF 
BATTLES  HAVE  USED  EVERYT1NG  FROM 
2  X  4S  TO  SCISSORS  JACKS  WTTH  A  CERTAIN  DEGREE 
OF  SUCCESS  AND  TOO  MUCH  WORK,  LET  ALONE 
THE  ELEVATOM  ABOVE  GROUND  WHICH  IS  TO  BE 
TAKEN  INTO  CONSIDERATION 
NOW  COMES  "TOWER  JACK",  THE  GREATEST 
LITTLE  FRIEND  YOU'LL  EVER  NEED  WITH  YOU  ON  A 
TOWER.  WHETHER  IT  BE  IS  OR  150  FT.  UP.  YOU'LL 
FIND  DISMANTLING  TOWER  SECTIONS  A  SNAP  WITH 
"TOWER  JACK". 

Relall  $49.00  Hem  Net  $36.00 

Send  $36.00  Check  or  M.O.  to: 

"TOWER  JACK" 

P.O.  Box  82321 

Baton  Rouge,  LA  70384-2321 

(Attow  3  weeks  tot  delivery} 

FOR  INFORMATION— CALL  (504)  924-7708© 


~V, 


T, 


ECTORTiNDER 


ZERO-IM 
THE  SIGNAL 1 


HAND-HELD 

PHASE  SENSE 

ANTENNAS  FOR 

VHF  DIRECTION 

FINDING-  OSES 

ANY  FM  XCVR. 

COHPASS  GIVES 

DIRECTION. 
ARMS  FOLD  FOR 
STORAGE.  TYPE 
VF-14  2  COVERS 
BOTH-2-MTRS  £ 
2  20MHZ.   OTHER 
MODELS  AVAILABLE* 
WRITE  OR  CALL  FOR 
MORE  INFO. 
S3. 50  SHIPPING  &   TYPE  VF-142 

CA-  ADD  TAX)     $139.95    619- 

RADIO  ENGINEERS     565-1319 


\ 


3941   MT.  BRUNDAGE  AVE. 
SAN  DIEGO  CA.92111 


30-300  MHZ  RECEIVER 


£:;  1%  -1 


CIRCLE  3d  QN  PLAClR  SEHUCIE  CARD 


CtRCLE  S*  ON  HEADER  SERVICE  CARD 


FM283/GRC  RECEIVER  covers  VHF  in  bands 
30-90  and  90-300  MHz  AM-FM-CW-Pulse  con- 
tinuously tunable;  21.4  MHz  IF.  Seteetable 
bandwidtfos  67  or  300  KHz  and  3  MHz.  Solid* 
state;  with  tuning  and  level  meters,  BFQt  AGC< 
video  output  and  N  connections.  Requires  T 1 5 
V  60  Hz;  15x19x17. 30  lbs  sh. 
Used-reparable $145.00 

50  FT.  GUY  WIRE  ASS£IVTBLY,3/16-  steel  braid 
with  2  heavy-duty  snap  hooks  on  171  fong 
steel  bracket;  has  locking  pulfey  and  tension 
adjust.  Designed  for  antenna  support  use, 
8  lbs.  sh.  #SMD-423629,  Unused $16.95 

Prices  F.0,B.  Lima,  D*  VISA,  MASTERCARD  Accepted. 

Allow  rpr  Shipping  ■  Write  lor  latest  Catalog 

Address  Depl  73  •  Phone  419,227-6573  *  Fai  419/227  1313 


FAIR  RADIO  SALES 

1016  E.  EUREKA  *  Bdi  1105  •  LIMA.  OHIO  •  45802 


CIRCLE  75  ON  READER  SERVICE  CARD 
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73  Review 


Number  8  on  your  Feedback  card 


by  Pete  Putman  KT2B 


Midland  International  Corporation 

1690  North  Topping 

Kansas  City  MO  64120 

Telephone:  (800)  669-4567 

Price  Class:  18-406  2  meter  base  station  antenna— $93.95  (MSRP) 

10-410  dual-oand  2M;440  base  station  antenna^$169.95  (MSRP) 


Midland  Corporation 
Models  18-405 

and  18-410 

Station  Antennas 


Good  VHF/UHF  performance  at  a  moderate  price. 


In  the  June  1994  issue  of  73 1  took  a  look  at 
Midland  International  Corporation's  18-300 
series  of  high-quality  mobile  antennas  for 
144  and  440  MHz.  At  the  time,  !  remember 
thinking,  "Wouldn't  it  be  great  if  Midland  ateo 
had  a  line  of  base  station  antennas  that 
worked  as  well  as  these  and  were  moderate* 
ly  priced?" 

Well,  the  good  news  is  that  Midland  does 
have  'em,  and  I  was  able  to  procure  a  couple 
for  this  review.  Both  are  colfinear  designs, 
employing  more  than  one  active  element 
driven  in  series.  Both  are  rugged  and  easy  to 
put  together,  and  their  performance  is  defi- 
nitely on  a  par  with  the  mobile  antennas. 

18-405  Monoband  Base 

This  antenna  can  be  configured  by  the  us- 
er for  any  band  segment  between  136  to  225 
MHz,  although  I  didn't  evaluate  its  perfor* 
mance  outside  the  2  meter  band.  The  18-405 
is  a  fairly  lightweight  but  rugged  design,  us- 
ing aluminum  element  material  and  stainless 
steel  hardware  throughout,  and  weighing  on- 
ly a  couple  of  pounds.  (See  Photo  A.)  The 
active  antenna  array  uses  a  pair  of  578-wave 
elements  with  a  matching  coil  in  between;  an 
adjustment  chart  provided  by  Midland  gives 
you  the  lengths  of  each  of  the  four  sections, 
although  I  tried  three  different  adjustments  to 
get  the  best  VSWR  across  the  2  meter  band. 

Stainless  steel  hose  clamps  are  used  to 
secure  the  concentric  element  sections,  and 
after  about  a  year  of  use  they  haven't 
budged  an  inch.  My  final  and  most  satisfac- 
tory results  came  with  an  overall  length  of 
124*  (10'  4"),  so  if  you  are  planning  to  use  an 
18-405  make  sure  you  have  the  vertical 
clearance!  The  ground  radials  are  pre-cut  at 
the  factory  and  install  into  tapped  holes  on 
the  base  of  the  antenna,  projecting  out  at 
about  30-degree  angles  (which  is  close  to 
optimum  for  a  50  ohm  feed,  by  the  way). 

The  antenna  connectors  on  the  18-405 
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and  18-410  look  sort  of  like  Type  N  recepta- 
cles at  a  hurried  glance,  but  they  are  genuine 
UHF  connectors!  A  decoupling  sleeve  which 
doubles  as  the  antenna  mast  mount  slides 
over  your  coaxial  cable  and  is  fastened  to 
the  antenna's  base  with  machine  screws, 
This  permits  the  installation  of  a  pair  of  *U* 
brackets  and  bolts,  offsetting  the  mast  mount 
on  up  to  2"  mast  material.  (See  Photo  B.) 
This  system  is  great  for  protecting  the  coax 
from  inclement  weather  and  will  no  doubt  at- 
tract small  insects  looking  for  a  dry  home. 
Because  the  two  mounting  brackets  can  twist 
away  from  each  other  when  tightening,  you II 
need  a  level  when  installing  the  antenna  to 
ensure  it  is  truly  vertical. 

Performance 

The  18-405  works  very  well  in  base  station 
operation,  but  breaks  down  into  a  small 
enough  package  that  it  is  ideal  for  hamfest 
talk-ins,  special  events,  and  even  Field  Day. 
As  I  mentioned  earlier  it  took  a  few  tries  to 
get  the  SWR  across  the  band  to  my  liking, 
but  eventually  I  saw  a  maximum  of  about 
1.8:1  at  144  MHz  with  a  Bird  Model  43,  dip- 
ping down  quickly  to  under  t  .09:1  at  146 
MHz  and  rising  back  to  1,7:1  at  148  MHz,  in- 
dicating that  the  antenna  is  somewhat  nar- 
rowband in  performance,  which  is  usually  a 
direct  consequence  of  any  design  to  produce 
higher  gain. 

In  on-air  tests,  the  18-405  worked  about 
as  well  as  my  older  F9FT  four-element  yagi, 
which  has  a  fairly  broad  pattern  to  begin  with 
(-3  dB  at  75  degrees).  But  there's  no  doubt 
that  it  helped  me  access  some  fairly  distant 
repeaters  with  a  mere  5  watts  from  my 
IC-02AT  At  the  time,  the  18-405  was  tem- 
porality fastened  to  my  deck  with  a  couple  of 
bunji  cords  and  sat  on  a  10-foot  mast!  Mid- 
land claims  a  gain  figure  of  7.5  dBi  for  the 
antenna,  no  doubt  due  to  its  fairly  low  radia- 
tion angle.  While  not  able  to  substantiate  that 
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Photo  A.  The  Midland  18-405. 
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MFJ  station  automation  software  finds  DX,  tunes  your  rig  and  does  your  logging 

TI 7 ith  a  few  "point  and  clicks"  of your  mouse,     ,.,.,., 
yy  th is  powerful  MFJ  WINDOWS  software        ^ra-iSff 
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this  powerful  MFJ  WINDOWS  software 
helps  you . . .  find  and  identify  on-the-air  DX 
you  need  from  PacketCuster  networks  * . .  search 
your  log  to  see  if  you've  worked  him  before . . . 
automatically  set  up  and  tune  your  transceiver  . . . 
and  work  him  with  pre-stored  messages. 

And  while  you're  working  him>  you  can  . , .  log 
him  ,  .  *  print  his  QSL  card  . . ,  search  and  update 
your  awards  and  contest  files, 

Logview  Windows",  racket  Windows'"  and  Rig 
Windows™  are  powerful  ham  radio  automation 
software  programs  that  makes  operating  fun,  DXing 
competitive  and  not-so-fim  details  effortless. 

You  can  use  them  together  as  a  fully  integrated 
package  that  unifies  your  transceiver,  packet  TNC 
and  logging  functions  into  a  fully  automated  station. 

Or  you  can  use  them  individually  as  stand  alone 
programs  and  add  other  modules  as  you  need  them. 

Here's  an  overview  of  each  program  . .  . 

Logview  Windows 
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active  call  to  selected  messages  —  such  as  a 
routine  exchange  of  RSTT  QTH  and  name. 

You  can  use  beginner  levels  to  get  going 
quickly.  When  you're  ready  for  more  advanced 
features  you  can  use  the  expert  levels. 

MFJ-MSl  Logview  Windows™,  $69.95, 

Packet  Windows" 


Logview  Windows™  screen 

Logview  Windows™  is  a  live  real  time 
computerized  logbook  that  gives  you  instant 
access  to  your  data. 

When  you  enter  a  call  sign,  Logview 
Windows™  automatically  checks  to  see  if 
you've  worked  him  ...  if  you  need  him  for 
bXCC  or  an  award  . .  .  calculates  distance  and 
bearing  so  you  know  where  to  point  your  beam 
, , ,  for  contests  it  checks  for  dupes,  tells  you 
where  you  need  to  make  a  QSO  and  its  score  . 

You  can  scroll  through  your  log  in  familiar 
logbook  format  in  either  call  sign  order  or  date 
and  time  order. 

For  each  contact  you  make,  Logview 
Windows™  lets  you  simultaneously  update  and 
keep  up  with  dozens  of  awards  such  as  DXCC* 
WAZt  OBLAST  and  WPX,  You  can  attach 
award  identifiers  to  QSOs  for  tracking  awards, 

The  Contest  Mode  gives  you  fast  dup 
checking  and  automatic  lime/serial  number 
stamp.  It  tells  you  how  many  contacts  per  hour 
youVe  making,  time  past  since  your  last  QSO, 
point  score,  multiplier  score  and  total  score. 

Even  as  you're  making  your  contact,  you 
can  be  printing  a  QSL  card. 

You  can  choose  who  to  send  QSL  cards  to 
based  on  QSOs  not  confirmed  or  not  sent. 

You  can  print  cards  or  labels  in  standard 
format  or  customized  them  to  suit  you.  You  can 
print  in  time  or  bureau  order. 

Hundreds  of  QSO  and  award  reports  can 
be  generated.  Data  from  CT  and  other  popular 
logging  programs  can  be  imported. 

You  can  "click  on"  the  built-in  keyboard 
keyer  and  let  Logview  Windows™  help  you 
make  QSOs  with  8  pre-stored  CW  messages. 

You  can  set  weight  and  speed  and  adjust 
element,  character  and  word  spacing. You  get  a 
convenient  keyboard  buffer  with  on-screen  text 
display  for  sending  perfect  CW. 
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Packet  Windows1*  screen 

Using  Packet  Windows™  and  your  TNC  to 
access  DX  PacketCluster7 \  you  can  display  a 
list  of  current  on-the-air  DX  stations. 

You  can  scroll  through  these  DX  stations 
and  select  one  with  your  mouse.  Your  rig  is 
automatically  tuned  through  Rig  Windows™ 
and  your  logbook  is  automatically  set  up 
through  Logview  Windows™  to  log  your  rare 
DX  -  all  you  have  to  do  is  work'em. 

You  can  select  only  the  DX  you  need* 
When  they  occur,  an  alarm  sounds  or  you  can 
have  their  call  sent  in  CW  —  you'll  know  about 
band  openings  even  if  yourre  in  the  next  room, 

For  true  'hands  off  operation,  turn  on 
AutoSpotTU.  When  DX  you  need  appears,  your 
rig  automatically  tunes  to  his  frequency  and 
your  logbook  automatically  sets  up  to  log. 

Operating  your  TNC  or  PacketCluster1"  can 
he  as  easy  as  "point  and  click"  when  you  use 
Macro  buttons  for  commonly  used  commands, 

MFJ-1682  Packet  Windows1",  $29.95, 

Rig  Windows11 

Rig  Windows'1 


gives  you  full 
computerized  control 
of  your  transceiver. 
Data  from  Packet 


tuning  knob.  You  get  fine  and  coarse  tuning, 
separate  knobs  for  VFO  A  and  VFO  B  plus, 
frequency  and  rig  status  displays. 

With  48  command  macro  buttons,  you  can 
define  and  chain  them  to  create  complex 
transceiver  control  by  clicking  your  mouse. 

Separate  Rig  Windows™  programs  are 
available  for  Kenwood,  Yaesu  and  ICOM 
radios.  Each  program  is  customized  to  make 
use  of  features  unique  to  that  manufacturer. 

For  Rig  Windows'",  order  MFJ-16S3K  for 
Kenwood,  MFJ-1683Y  for  Yaesu  and 
MFJ-1683I  for  ICOM,  S29.95  each. 

Requires  MFJ-53S3KA7I  transceiver-to- 
computer  interface  cable  below. 

Transceiver-to-Coinputer 
Interface  Cable  has 

RS-232  serial  interface  built-in  *f 


MFJ-5383K  (Kenwood) 

MFJ-5383Y  (Yaesu) 

MFJ^5383I  (Tcom) 

SJ.Q9S 

^T  ^M  each 

Convenient 

pre -wired  Transceiver- 
to-Computer  interface 
cable  has  RS-232  serial  interface  built-inl 

Each  cable  has  connectors  wired  for  your 
transceiver  and  IBM  compatible  computer. 

Just  plug  a  pre-wired  cable  into  your 
transceiver  and  computer  serial  ports  and 
you're  ready  for  computerized  control  of  your 
rig  through  Rig  Windows™. 

MFJ-53S3K  for  Kenwood,  MFJ-5383Y 
for  Yaesu,  MFJ-5383I  for  ICOM,  $49.95  each. 
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Photo  B.  The  antenna  mounting  arrangement  for  the  18-405  and  18-410. 


figure,  I  will  say  that  the  18-405  is  a  big  im- 
provement over  the  typical  5/8-wave  ground 
plane.  By  the  way,  the  18-405  is  rated  at  200 
watts  maximum. 

1 8-41 0  Dual-Band  Base 

The  18-410  is  about  as  different  from  the 
18-405  as  possible  in  physical  appearance 
and  construction.  It  uses  a  pair  of  5/8-wave 
coHinear  elements  on  144  MHz  and  four  5/8- 
wave  elements  on  440  MHz,  encasing  them 
in  a  Fibergfas  radome  sheath  measuring 
100"  (B'4")  in  length.  (See  Photo  C.)  Like  its 
sister  antenna,  the  18-410  is  very  light  when 
tipping  the  scales,  but  no  compromises  have 
been  made  with  the  antenna  hardware — it's 


"star*  on  your  antenna  "tree"  of  beams  if 
you've  got  a  strong  rotor. 

Since  the  antenna  was  "factory  aligned r"  I 
expected  to  see  fairly  good  SWR  perfor- 
mance. Midland  claims  under  1.5:1  from 
144-148  MHz  and  440-450  MHz,  so  I  swept 
the  antenna  over  this  range  using  a  5  watt 
RF  source  and  a  Bird  43.  On  2  meters,  I  saw 
about  1.9:1  at  144  MHz,  using  the  suggested 
settings,  dropping  to  1.5:1  at  145  MHz  and 
1.4:1  at  146  MHz.  At  148  MHzt  I  measured 
1.8:1,  so  the  1 8-41 0  didn't  quite  make  its  fac- 
tory spec.  Should  you  be  concerned  about 
seeing  9%  reflected  power?  Well,  I  generally 
disregard  numbers  under  2:1  as  current 
transceivers  and  handi-taikies  using  hybrid 


"In  a  nutshell,  the  18-410  was  the  hit  of 
Field  Day  '94  for  the  Warminster  ARC. 
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all  stainless  steel.  Unlike  the  18-405,  the  18- 
410  comes  preatigned  from  the  factory,  elimi- 
nating the  need  for  "tweaking"  the  element 
lengths.  You  just  slide  the  top  radiating  sec- 
tion and  coil  assembly  into  the  bottom,  tight- 
en a  small  screw  (don't  drop  it— I  did,  right 
through  my  element-eating  deck)  and  con- 
nect the  two  sections  of  the  radome  with  a 
ferrule  and  compression  nut. 

The  ground  plane  is  provided  by  the  same 
pre-cut  stainless  steel  radials  that  thread  into 
the  antenna  base  with  a  coaxial  sleeve  nut. 
Again,  the  decoupling  sleeve  and  mast  sup- 
port attaches  with  a  single  screw  to  the  base 
and  uses  a  pair  of  UU"  clamps  to  attach  to  up 
to  a  2"  mast.  As  before,  a  level  is  recom- 
mended during  installation  to  be  sure  the  an- 
tenna is  truly  vertical.  Wind  loading  will  be 
somewhat  reduced  with  the  18-410  as  it 
measures  over  a  foot  and  a  half  shorter  than 
the  18-405,  so  don't  hesitate  to  use  it  as  the 


power  modules  are  quite  happy  at  this  level 
before  power  starts  to  get  cut  back. 

On  440  MHz,  the  18-410  exhibited  a  1.4:1 
VSWR,  climbing  steadily  to  1.8:1  at  450 
MHz,  Again,  the  antenna  didn't  quite  match 
Midland's  specs,  but  the  results  are  certainly 
nothing  to  be  concerned  about.  Just  for  the 
fun  of  itt  1  continued  down  the  70cm  band 
and  swept  the  antenna  at  430  MHz,  where  I 
observed  1,4:1  again,  The  actual  udip,"  or 
point  of  maximum  resonance,  took  place  be- 
tween 434  and  436  MHz  where  the  VSWR 
measured  1.06:1,  indicating  that  Midland 
might  want  to  fiddle  a  bit  more  with  the 
match  on  the  440  MHz  element.  The  claimed 
gain  figure  for  the  2  meter  element  is  6  dB 
better  than  a  1/4  wave,  while  the  70cm  figure 
is  8  dB  better. 

Performance 

In  a  nutshell,  the  18-410  was  the  hit  of 


Field  Day  '94  for  the  Warminster  ARC,  Their 
VHF  station  needed  an  omnidirectional  an- 
tenna for  FM  work,  so  being  ever  the  helpful 
amateur,  I  offered  up  the  18-410.  It  was  set 
up  on  the  top  of  30'  of  Rohn  tower  sections 
atop  our  magnificent  site  at  the  Shrine  of 
Cheztohowa  near  Doylesiown,  PA,  From  this 
600'+  perch,  we  were  able  to  work  stations 
up  and  down  the  Delaware  River  valley,  well 
into  New  Jerseyh  Delaware  itself,  and  even 
New  York  City— a  range  of  over  50  air  miies. 
Of  course,  having  a  100  watt  "brick"  helped 
out,  but  the  antenna's  performance  was  im- 
pressive nonetheless. 

While  the  1 8-410  does  have  a  lower  radia- 
tion angle  than  a  quarter-wave  antenna,  its 
pattern  resembles  that  from  a  standard  5/8- 
wave  base  station.  However,  the  bonus  here 
is  that  for  a  comparable  antenna  size,  you 
get  dual-band  coverage.  For  users  of  dual- 
band  transceivers  and  HTs,  that's  good  news 
as  the  price  is  reasonable,  Whafs  more,  the 
18-410  also  breaks  down  very  quickly  for 
special  event  and  emergency  use,  making  it 
just  as  versatile  as  its  sister  product  for  2 
meters.  Like  the  18-405,  its  power  rating  is 
200  watts. 


Photo  C.  The  Midland  18-410. 
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Isn't  Your  Radio  Worth  The  Investment? 

Protect  ft  VWtfi 


THE  PACK-IT 

FROM  TRANSEL  TECHNOLOGIES 

UIRANSEL 

Technologies 


Protect  your  HT's,  Cellular 
Phones,  Pagers,  and  any  other  devices  you 
carry  that  may  be  subject  to  damage. 

The  PACK-IT  is  made  of  1/4"  neoprene 
material  which  is  tateiy  belt  sewn  to  the 

nylon  protective  backing.  The  PACK-IT 
doesn't  trey  like  many  other  materials  and 
is  safe  to  wash  whenever  needed: 

The  strap  and  2"  belfloop  is  made  from 
commercial  grade  webbing  and  is  secured 
in  the  front  with  a  Velcro  hook  and  loop 
assembly. 

The  PACK-IT  doesn't  wear  the  radio  like 
leather  and  protects  the  radio  from  the 
small  falls  which  occurs  in  everyday 
usage,  The  neoprene  material  is  a  cushion 
material  which  not  only  covers  the  radio 
but  also  protects  It,  Various  sizes 
available  so  call  for  the  size  to  fit  your 
need. 

Made  In  The  USA! 

$15.95  + $3.00  S&H 

1  (800)  829-8321 

Oeafers  Welcome 


BUY  AMERICAN,  BETTER  PRICE  AND  QUALITY 

The  SG2000  HF  transceiver  is  type  accepted  for  commercial  ino  marine  service 
made  w*ih  Traditional  us  commercial  radio  quaity  (and  of  course  it  can  be  used 
on  me  ham  bands  also),  Wboe  the  Japanese  rarjos  have  2  final  transistors  thai 
strain  -o  put  out  100  wans  on  the  low  bands  and  only  75-85  wans  on  i&\  meters. 
the  SG200Q  has  4  large  transistors  that  loaf  along  al  150  walls  on  ALL  THE 
BANDS  including  10  M£Tf  R5!  Some  of  ffre  SG2G0Q  features  are:  1}  A 
control  head  remotatte  (no  special  wi  necessary)  up  to  1 50"  away  from  the  rig, 
perfect  tor  automobies  and  boats,  up  to  fi  heads  can  be  uWzsd  and  used  as 
intercoms  also.  2)  The  largest  display  of  any  HF  transceiver  3)  S44  pre- 
programmed memories  antf  100  user  programmable  memories.  4j  operable  from 
■50F  M5C)  to  fS5F  f+BSC).  You  want  quality  right?  Here  is  whai  EVERY 
SG20G0  must  endure  before  they're  Shipped  from  the  factory:  1)  They're  factory 
aligned,  2}  EVERY  SG2000  is  Meyed  down  at  full  power  (CW  150  Watts)  into  an 
open  antenna  for  about  10  seconds,  then  connected  to  a  ahorted  antenna  and 
keyed  down  tor  an  additional  10  seconds,  3)  EVERY  SG2000  Is  put  in  the 
"BURN-JN"  rack  and  keyed  down  for  24  hours  non  stop  at  full  power  CW-  Don  t  try  that  with  the  foreign  radios.  4)  EVERY  SG200Q  is 
then  re-checkod  for  alignment  and  put  En  the  TORTURE  RACK"  where  they  are  keyed  on  and  off  even/  10  seconds  tor  £4  hours.  5) 
The  SG30O0  is  than  reevaluated  and  all  control  functions  are  verified  to  ensure  that  the  microprocessor  Is  up  10  spec,  then  and 
ONLY  THEN  IS  THE  SG2000  ALLOWED  TO  LEAVE  THE  FACTORY. 

The  bottom  Lire  is  price,  you  know  how  expense  commercial  rigs  are  normally,  we  are  selling  the  SG2000  BELOW  DEALER  COST 
al  only  $1 .5S5.00  each!!  Thai's  a  S400rDQ  savings!  We  guarantee  ihe  best  price. 


The  SG230  SMAHT-TUNER  is  (he  best  HF  aulotuner  at  any  price,  and  10 
promote  a  product  that  is  made  i*  the  USA.  we're  offering  4  at  Ihe  guaranteed 
best  price  Of  only  S44900*!  WHY  THE  SG230?  BECAUSE  When  you  tune  an 
antenna  at  if  5  base  you  are  resonating  the  antenna,  Rsiead  of  jus!  matching  the 
coajr  to  ne  radio  as  wttti  ofw  luners  such  as  the  ATso  etc  The  resuft  YOUR 
SIGNAL  GETS  OUT  UUCH  BETTEH.  The  Kenwood  AT50,  AT450  and  ofier 
Similar  tuners  can  only  malch  3:1  msmatches  (YES  only  31 )  so  forget  mafcJitag 
anyihing  but  a  teirty  decent  antenna-  The  SG230  can  match  from  OS  Orun  to  10 
kttorvn  antennas  (up  to  a  200:1  msmatch).  so  it  can  easily  match  random  wires, 
dipofes,  ram-gutters,  shopping  carts,  etc.  The  result  MORE  POWER. 


To  order,  send  Check  or  money  Ofder  *<h  Sfi  50  for  shipping.  Atong  wrtth  fOut  shipping  addreu  (sorry  no  U.S.  Post 
Office  3o«es,  UPS  will  not  deliver)  and  Telephone  number  to: 


Best 
prices 


Joe  Brancato 

THE  HAM  CONTACT 

PO  Box  3624,  Dept  73 
Long  Beach,  CA  90803 


Serving  The  LORD 
SkKe  1987 


CA  Re&idenis  Arid  B  1^4%  Safe*  T«*  Alaska.  Hawaii,  and  Canndwn  Resident  please  swvd  US  Money  Order 
*  Si  7  10  tor  shipping. 

If  you  wish  more  information  pJea&e  send  a  SASE  to  The  above  address.  For  COD  orders.  caK 
{310)433-5860.  outside  of  CA  Orders  Only  «i  (800)933-HAM4  and  leave  a  message 
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TOLL 
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PRICING  AND 
ORDERS  ONLY 


FT-11R 


FT-2200 


FT-890AT 


FT-530 


CALL  FOR  ALL  YAESU  RADIOS  &  ACCESSORIES 


NEW  EQUIPMENT  PRICING  AND  ORDERS  1-800-666-0908  OUT  OF  STATE 
TECHNICAL,  USED  GEAR,  INFO  203-666-6227  24HR  FAX  203-667-3561 


Hours: 

M-F  10-6, 
SAT.  10-4 


LENTINI  COMMUNICATIONS  INC 


21  GARFIELD  STREET,  NEWINGTON,  CT 06111 


£& 


C.O.O.s      Same  Day 
Shipping 
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73  Review 


Number  9  on  your  Feedback  card 


by  Peter  Putman  KT2B 


Down  East  Microwave 

DEM  144-28K  and 

DEM  222-28K 

Linear  Transverters 

A  big  step  forward  in  transverter  design. 


Down  East  Microwave 

954,  Route  519 

Frenchtown  NJ  08825 

Telephone:  (908)  996-3584 

FAX  (908)  996-3702 

Price  Class:  DEM  144-28K  and 

DEM  222-2SK— $295,  mdudtng 

predrilled  case,  board,  heat  sink, 

and  all  components 

and  mounting  hardware. 

Fully  assembled— $395. 


It  seems  that  more  and  more  equipment  for  VHF 
and  UHF  weak-signal  operation  is  being  priced 
out  of  the  reach  of  casual  operators  and  newcom- 
ers to  the  world  above  50  MHz,  Forget  what  the 
articles  and  experts  say  about  "radio  equipment 
actually  costing  less  in  today's  dollars";  $1  ,500  to 
S3.000  for  a  multiband  VHF/UHF  transceiver  is 
still  a  tot  of  money  that  might  be  better  spent  else- 
where. And  there's  no  guarantee  thai  money  will 
buy  you  top-notch  receiver  sensitivity,  dynamic 
range  and  truly  linear  operation. 

The  answer  for  many  VHF/UHF  enthusiasts 
has  been  to  use  an  existing  HF  radio  in  conjunc- 
tion with  something  calied  a  transverter— short- 
hand for  transmit/receive  converter,  Transverters 
convert  signals  to  and  from  the  desired  VHF.  UHF 
and  even  microwave  bands  to  a  frequency  al- 
ready present  on  an  existing  HF  radio,  For  opera- 
tion on  50,  144,  222  and  432  MHz>  thai  frequency 
will  typically  be  28  MHz,  although  some  designs 
have  down  converted  to  15  meters  and  even  20 
meters, 

What's  the  Advantage? 

Why  use  a  transverter  in  the  first  place?  For 
one  thing,  you  retain  all  of  the  "bells  and  whistles" 
of  a  radio  you're  intimately  familiar  with:  that 
deluxe,  160-10  meter,  genefal  coverage  radio 
wrth  IF  shift,  passband  tuning,  filter  options,  mem- 
ories, multimode  operation  and  (hopefully)  a 
transverter  connection  on  the  rear  panel  This 
means  your  cash  ouriay  becomes  more  reason- 
able as  you  can  get  on  each  new  VHF  band  for 
as  little  as  S300,  wrth  a  bit  of  sweat  equity,  some 
tools  and  a  soldering  iron. 

Another  advantage  of  transverters  is  that  their 
inherent  simplicity  means  that  they  don't  have  to 
take  up  much  room  nor  use  much  power.  There's 
plenty  of  opportunity  to  experiment  with  preampli* 
fiers,  power  amplifiers  and  antennas  as  a  result  of 
the  $$$  you've  saved.  And  if  the  transverter  was 
built  from  a  kit,  you  can  do  your  own  trou- 
bleshooting when  problems  arise. 

Some  Brief  History 

The  concept  of  a  transverter  is  certainly  not 
new.  Old  ARRL  Handbooks  abound  with  designs 
of  tube-type  linear  receive  and  transmit  convert- 
ers designed  to  work  with  20  meter  monoband  ra- 
dios. With  a  good  crystal -con  trolled  local  oscilla- 
tor, frequency  stability  was  assured.  And  owners 
of  the  then-new  SS8  rigs  could  experiment  with 
this  mode  at  a  minimal  cost  on  6  meters,  2  me- 
ters and  above. 
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To  fully  realize  the  reduction  in  sizeT  however,  it 
took  the  introduction  of  solid-slate  circuits  using 
Field  Effect  Transistors  (FETs)  and  reliable  RF 
power  transistors  to  perform  the  up/downconvert- 
ing,  mixing,  and  amplication  functions.  Further 
developments  reduced  the  noise  figure  of  FETs 
whHe  increasing  the  gain  of  both  low-  and  high- 
level  RF  amplifier  stages.  It  was  dunng  the  1970s 
that  we  began  to  see  self-contained  "black  box" 
models  come  on  the  market,  taking  as  little  as  1 
mW  of  drive  and  producing  10  wans  of  true  linear 
power 

Perhaps  the  best  known  incarnation  of  this  de- 
sign came  from  Microwave  Modules  in  England. 
Thousands  of  these  boxes  have  been  sold  since 
the  mid-70s  and  continue  to  sprout  up  at  ham- 
tests  across  the  country.  Their  simple  design  and 
fairly  reliable  performance  made  them  a  good 
buy  at  their  original  prices  (between  $200  and 
$300) ,  and  they  can  still  be  found  selling  for  as 
little  as  $100.  The  original  design  used  a  pair  of 
MOSFETS  (3N204/40822)  as  active  mixers,  com- 
bining a  low-level  28  MHz  signal  with  an  on-board 
116  MHz  local  oscillator.  The  sum  frequency  of 
144  MHz  was  then  amplified  two  or  three  times  to 
10  watts  output. 

On  receive,  a  3N204  or  40673  served  as  the 
front  end,  feeding  another  3N204  single-ended 
mixer  whereby  the  difference  frequency  (144  - 
116  =  28  MHz)  was  then  amplified  and  fed  back 
to  the  HF  radio.  MMTs  (as  we  long-time  users 


liked  to  call  them)  were  fairly  linear  devices,  but 
as  time  wore  on  their  limitations  became  more  ev- 
ident: the  reduced  dynamic  range  of  the  active 
mixers,  the  noise  figure  of  the  front  end  stages 
(especially  at  432  MHz)  and  the  limited  power 
output  of  10  watts. 

With  the  demise  of  Microwave  Modules  (and 
its  parent,  Castle  Microwave)  in  the  late  1980s, 
several  industrious  hams  began  tinkering  with 
their  own  designs,  prompted  by  the  availability  of 
low-cost,  tow^noise  GaAsFETS  and  stable,  htgh- 
gain  MMlCs.  Down  East  Microwave,  a  leading 
vendor  of  linear  microwave  transverters,  respond- 
ed with  its  DEM  432-28K  in  1992  (reviewed  in  the 
January  1993  issue  of  73}.  Here  was  a  high-per- 
formance linear  transverter,  using  Avantek  6aAs 
devices  in  the  front  end  and  broadband  MMIC 
mixer/amplifier  stages. 

Higher  power  output  was  realized  with  a  no- 
tune  hybrid  power  module,  resulting  in  a  true  no- 
tune  design  that  was  a  significant  step  up  from 
the  old  MMT  432/2SS. 

In  recent  years,  Down  East  has  expanded  its 
line  by  adding  a  no-tune  50  MHz  linear  transverter 
using  the  same  techniques.  It  was  only  a  matter  of 
time  before  the  144  MHz  and  222  MHz  "holes" 
were  plugged  with  comparable  designs,  which 
were  shown  for  the  first  time  at  Dayton  1994.  (See 
Photo  A.)  What  makes  the  DEM  144-2BK  and 
222-26K  designs  different  (and  better)  than  their 
English  predecessors  is  the  use  of  a  passive  mix- 


Photo  A.  A  no-tune  linear  transverter  from  Down  East. 


c-fl-jgfli- 


s 


FOR 
HAMS 
ONLY 


E 


sari  ^0 


Robb  KE3EE 
Jerrv  K3FKt 
Dave  KA3ZNY 


•  •- 


4309  Northern  Pike  Blvd.  Monroeviile,  PA  15146 

(412)374-9744 
FOR  ORDERS  ONLY  CALL  (300)854-081 5 

Specializing  in  Preowned 

Amateur  and  Shortwave  Equipment 

Buy  *  Sell  *  Repair  •  Love  To  Trade 

We  Carry  All  Major  Brands  of  New  Equipment 

We  Now  Custom  Design  &  Build  Computers 

For  hams  by  HAM$ 

All  of  The  Latest  Hardware  &  Software 

Call  For  Details 
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Dealers  for  Kenwood,  Yaesu,  I  com, 

Cushcraft>  AEA,  Kantronics, 

Bencher,  Diamond,  Astron,  MFJ, 

Hustler,  Ameritron,  Larsen,  ARRL, 

and  moreT„ 
Service  is  also  available. 

Get  jour  best  price 
then  call  us  LAST!! 

(801)  567-9494  -  (800)  942-8873 

7946  South  State  Street 

Midvale,  UT  84047 
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EVERY  ISSUE  OF 

73  Amateur  RadioToday 
on  Microfiche! 

The  entire  run  of  73  from  October, 
1 960  through  last  year  is  available. 

You canhave  access  to  the  treasures 
of  73  without  several  hundred 

?ounds  of  bulky  back  issues.  Our 
4x  fiche  have  98  pages  each  and 
will  fit  in  a  card  file  on  your  desk. 

We  offer  a  battery  operated  hand 
held  viewer  for  $75,  and  a  desk 
model  for  $260,  Libraries  have 
these  readers, 

■ 

The  collection  of  over  600 
microfiche,  is  available  as  an  entire 
set,  (no  partial  sets)  for  $285  plus 
$5  shipping  (USA).  Annual 
updates  available  for  $  1 0. 

Satisfaction  guaranteed  or  money 
back!     PSuooyiyuTER 

Route  4,  Box  1630 
Mineral,  Virginia  23117 

703:894-5777«800:282-5628 
Internet:  info@buck.com 
Fax  703:894-9141  ESL 


For  High  Performance  in  Repeater 
Technology,  Go  with  the  Leader 


SPECTRUM 

S-7R  Basic  Repeater 

*  "Stand  Atone" 

or  use  with 

your  controller 


10-40  Watt  Units 

2Mf  222,  440  MHz 

Super  Sensitive/Selective  Receivers 

Unusually  Good  Repeat  Audio 

Proven  Performance  throughout 

the  World! 


5CR1400 

REPEATER  W/150  WT.  2M  Amp 

&  30 A  POWER  SUPPLY. 

(All  Items  available  separately) 

Shown  in  optional  cabinet. 


Call  or  write  today  for  details  and  prices? 
Get  your  order  in  A,S.A.P. 
Sold  Factory  Direct  or  through  Export  Sales 
Reps.  only. 


For  that  new  Machine— Spectrum 
makes  2  lines  of  Repeaters — the 
Deluxe  SCR  1400  and  the  new  basic 
low  cost  S-7R  line. 

The  S-7R  Repeaters  maintain  the 
quality  of  design,  components  and 
construction  which  have  made  Spec- 
trum gear  famous  throughout  the 
world  for  years. 

However,  all  of  the  "bells  &  whistles" 
have  been  eliminated— at  a  large  cost 
savings  to  you!  The  S-7R  is  a  real 
"work-horse"  basic  machine  designed 
for  those  who  want  excellent,  super-re- 
liable performance— but  no  frills!  For 
use  as  a  complete  "stand-alone"  unit, 
or  with  a  controller. 

Of  course,  if  you  do  want  a  Full  Fea- 
tured/Super Deluxe  Repeater  with 
Full  panel  metering  and  controls,  and 
a  complete  list  of  'built-in'  options, 
then  you  want  our  SCR1400— the 
new  successor  to  the  "Industry  Stan- 
dard" SCR1000/4000. 

Available  with  Autopatch/Reverse 
Patch/Landllne  Control;  TouchTone 
Control  of  various  repeater  functions; 
sPLr;  "Emergency  PwrJID;  High/Low 
TX  Power;  Tone  &  Timer  Units;  Sharp 
RX  Filters;  Power  Amps,  etc. 


■  Complete  Line  of  VHF/UHF  Rcvr. 
&  Xmtr.  Link  Boards  &  Assemblies 
also  available.  Plus  ID,  COR,  DTMF 
Control  Bds. ,  Antennas,  Dup  lexers, 
Cabinets,  etc.  Inquire. 
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SPECTRUM  COMMUNICATIONS  CORP. 

1055  W.  Germantown  Pk,  S4  •  Norrlstown,  PA  *  (610)  631-1710  *  FAX:  (610)  631-5017 

CIRCLE  51  ON  READER  SERVICE  CARD 

73  Amateur  Radio  Today*  February,  1995  33 


Photo  R  The  DEM  144-28K  transporter 


er  design  for  both  transmit  and  receive  conver- 
sion. Although  there  is  toss  in  a  passive  mixer, 
the  increase  in  dynamic  range  more  than  makes 
up  for  it. 

On  receive,  a  GaAsFET  ahead  of  the  mixer 
provides  plenty  of  gain  at  very  low  noise  figures, 


while  MMICs  after  the  mixer  help  increase  con- 
version gain  at  28  MHz  to  a  satisfactory  leveE.  28 
MHz  transmit  signals  are  processed  in  the  same 
way,  combining  with  the  LO  signals  in  the  same 
mixer  and  then  boosted  by  a  couple  of  low-ievel 
RF  stages  before  the  hybrid  power  module.  The 


only  adjustment  in  either  case  is  the  local  oscilla- 
tor trimmer  capacitor— everything  else  just  works 
without  tweaking. 

DEM  144-28K 

This  transverter  (and  its  companion  design  for 
222  MB2)  are  not  reworked  versions  of  the  DEM 
432-28,  as  was  originally  rumored.  Instead,  they 
are  totally  new  designs  from  the  desk  of  Steve 
Kostro  N2CEI  who  distributes  many  of  Down 
Easfs  products.  The  goal  here  was  lots  of  dy- 
namic range  in  both  transmit  and  receive  modes, 
as  well  as  a  stable  circuit  with  very  little  lumped 
components  (Photo  B). 

Although  both  boxes  are  sold  as  kits,  the 
amount  of  assembly  work  required  shouldn't 
scare  anyone  off.  For  one  thing,  the  PC  boards 
are  professionally  laid  out  double-sided,  G10 
epoxy  material  with  plated -through  holes, 

They've  been  pre-drilied  for  all  components,  fil- 
ters and  mounting  screws  and  notched  to  fit  in- 
side the  supplied  Hammond  die-cast  chassis. 
This  chassis  has  also  been  drilled  for  the  mount- 
ing screws,  which  thread  into  pre-tapped  wholes 
in  a  piece  of  ribbed  heatsink  material  that  at- 
tached to  the  bottom  of  the  box.  The  mounting 
holes  and  taps  are  also  pre-drilled  for  the  Mit- 
subishi power  modules  which  means  all  the 
builder  needs  to  drill  out  and  mount  are  three 
BNC  connectors,  a  switch,  two  LEDs  and  two 
RCA  jacks.  [Editors  Note:  All  holes  are  now  pre- 
driiled  at  the  factory.] 

How  They  Work 

In  the  144-28K,  low  level  signals  from  the  10 
meter  IF  radio  are  fed  through  a  resistive  pad  net- 
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■■  come  even  dose  to  the  next-generation  power, 
flfl  features,  and  refinement  of  the  SG-2000,  American 
engineered  and  American  made,  the  SG-2000  is  designed  to 

squeeze  the  greatest  possible  range  and  

clarify  from  every  watt  of  HF-SSB  power— 
for  less  money  than  most  imported  HF-SSB 


rigs,  Advantages  that  in  the  real  world,  your  world,  are 
simply  overwhelming,  Call  us  for  details. 

•  644  ITU  and  ham  frequencies-including  SITOR  telex 
channels-permanently  etched  into  memory  *  100  user- 
^_^_  programmable  frequencies  *  Easy 


Weatherfax  connections  *  Full  150 
watts  •  Multiple  Head  Options 


iG^eT?} 


1-800-259-7331 


NO  COMPROMISE 
COMMUNICATIONS 

The  SGC  Building  13737  S£.26th  Street,  Box  3526  Bellew.WA  9HO09  USA  (206)746^310  Fax;  (206)  746^384 
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work  and  sent  tq  a  Mini  Circuits  TUF-1H  passive 
mixer  stage.  The  transverter  is  designed  to  ac- 
cept signals  from  1  mW  to  100  mWT  but  there  is  a 
provision  on  the  board  for  an  optional  MAR-6 
MMIC  stage  to  boost  the  tow  transverter  drive 
from  certain  radios,  such  as  loom's 
740/845/751/735  and  later  series.  The  focal  oscil- 
lator uses  a  pair  of  bipolar  transistors  to  produce 
about  +15  to  +17  dBm  of  signal,  which  is  com- 
bined in  the  TUF-1H  mixer  with  the  28  MHz  IF. 
(This  is  considered  a  high-level  mixing  scheme). 

From  hereP  the  combined  144  MHz  signal  ts 
then  amplified  by  a  MAR-6  MMIC  which  drives  an 
MRF  559.  producing  aboul  50  to  70  milliwatts. 
This  is  in  turn  fed  to  a  M57727  power  module 
which  produces  between  20  and  30  watts  output, 
depending  on  drive  level.  Filtering  of  spurious  re- 
sponses occurs  in  three  places.  First,  a  Toko 
1153A  2- pole  filter  is  used  between  the  LO  and 
mixer  A  Toko  1119A  3-pole  filler  is  emptoyed  af- 
ter the  mixer,  and  another  two-pole  1159A  is 
placed  between  the  MRF  559  and  power  module. 
The  result?  Down  East  claims  spurious  down  bet- 
ter than  -65  dB. 

On  receive,  the  incoming  signal  is  fed  to  a 
Hewlett-Packard  ATF13484  GaAsFET  which  of- 
fers plenty  of  gain  with  a  very  low  noise  figure  but 
high  dynamic  range.  This  is  then  amplified  by  a 
MAV-11  MMIC  and  fed  back  through  the  same 
TUF-1H  mixer.  The  resultant  28  MHz  signal  is  fed 
directly  lo  the  10  meter  radio,  although  another 
Optional  gain  stage  can  be  added  to  increase  the 
conversion  gain  by  roughly  10  dB.  If  you  are  us- 
ing an  older  HF  transceiver  with  reduced  front- 
end  performance,  you'll  probably  want  to  add  this 
extra  stage. 


Photo  C  Local  oscillator  and  titter  stages  on  the  222-28K, 


The  222-28K  doesn't  differ  much  from  the 
144-28K,  with  a  few  exceptions,  The  LO  runs  at 
97  MHz  instead  of  116,  and  another  MMIC  stage 
is  used  as  a  frequency  doubter  stage  to  get  to 
194  MHz  before  the  mixer.  (See  Photo  C.)  The 


same  filter  arrangement  is  used,  but  Toko  1164A. 
1145A  and  1166A  two-  and  three-pole  models  are 
substituted.  The  power  module  is  a  Mitsubishi 
M67712,  which  in  my  finished  unit  made  about  18 
to  20  watts  output.  The  HP  ATF 13484  GaAsFET 


Trident  TR2400 
Scanning  Receiver 
lOOKHz  to  2060MHz 
with  AM/FM/WFM/ 
BFO/SSB  I  KHz  steps 

Features       1000      memory 

channels,  lockout  on  search 

and  scan,  backlighted  LCD 

display,  Attenuator,  Delay, 

Hold,  Bank  lockout,  VFO 

tuning.  Signal  strength  meter 

in  display.     Programmable 

search/scan  delay  times.  One 

Year  Warranty,,  Cellular   Locked  out.   Size: 

7.5H  x  3  3/4W  x  2  I/4D,    Wt  Ho*.  Ground 

shipping:    $6.95,  Air  Freight:    $9.95,  Call  or 

Fax  your  order  Toll  Free,  24  hours  a  day. 
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COMMUNICATIONS 

Caff 

1-800-445-7717 

10707  E.  106th  Street  Fishers,  IN  46038 
317-842*7115  Fax  1-80O448- 1084 
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r\  o  I  To  Charge 
lldl  You  Ud! 


ex  Power  Packs  for  Longer  QS0  Time 

replacements  for  regular  price 


BP-85S  IC0M  I2v  800ma 


FNB-27YAESL  12v600ma 


EBP-22SALINCO  12v800ma 


PB-14SKENWWD  I2v400ma 


76.00 


1M 


65.00 


60.00 


Bity  votff  ratio     ■ 
from  tUemmtfactiim. 
Buy  ttie  hitter/  pack  from  P&iphex— 
where  hittmes  are  our  only  business! 


NwQttiy*4QEach 

One  Year  Warrant}' 
Matched  cell  construction 
Case  re-build  service 
Long  life,  extended  operating  time 


Add  RQG  Shipping  k  Handling  for  first  battery, 
$1.00  for  each  addthalttiy  -  U.S.  only 
MA  indents  add  5%  ux. 


JIIB9I 


PCR1PHCX  inc! 

the  only  thing  low  about  our  charge  is  the  cost... 

1-800634*132 


Available 
from  vour 
dealer... 


til 


Pcriphex,  Inc.  •  300  Centre  Street  •  Holbrook,  MA  02343  •  (617)  767-5516  •  (617)  767-4599 
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is  also  used  ahead  of  a  MAV-11  MM1C  stage,  and 
the  same  optional  MMIC  stages  are  available  for 
low4eveI  28  MHz  drive  and  additional  conversion 
gain. 

Construction 

I  spent  part  of  a  vacation  week  assembling 
the  144  and  222  MHz  models.  For  an  experi- 
enced builder,  one  weekend  of  casual  "catch 
time  as  you  can"  is  more  than  enough  to  build  ei- 
ther box  and  align  them,  but  if  you're  defer* 
mined,  you  can  crank  both  boxes  out  in  one  day. 
Start  by  laying  out  sheets  of  white  paper  or 
postertjoard  to  keep  track  of  all  the  small  parts, 
such  as  resistors,  disc  capacitors,  sem  icon  due* 
tors  and  hardware.  All  chrp  resistors  and  capaci- 
tors are  taped  to  a  white  index  card  and  clearly 

identified. 

For  tools,  you  won't  need  more  than  a  solder- 
ing iron,  diagonal  cutters,  needle-nose  pliers  and 
two  drill  bits:  3/32"  and  3/16*.  Down  East  pro- 
vides more  than  enough  enameled  wire  for  the 
six  coils  you'll  need  to  wind  for  each  kit,  and  the 
balance  of  the  coils  are  seated  inductors,  The  in- 
structions provided  are  a  bit  on  the  skimpy  side, 
although  a  detailed  board  layout  and  parts  place- 
ment diagram  are  included  along  with  a 
schematic. 

The  Toko  filters  are  preatigned  and  require  no 
adjustment  once  they* re  installed,  so  resist  the 
temptation  to  do  any  "tweaking"  unless  you  have 
access  to  a  network  or  spectrum  analyzer.  My 
suggestion  is  to  populate  the  circuit  boards  with 
all  resistors,  coils  and  disc  capacitors  first,  then 
install  the  filters  and  small  chip  components.  The 
MMICs  and  GaAsFET  can  be  installed  last, 

Another  suggestion  would  be  to  install  every- 
thing including  the  two  relays,  but  leave  the  pow- 
er module  out  to  allow  bench  testing  before  final 
assembly  The  reason  for  this  was  a  problem  I 
had  with  the  supplied  OMRON  B5Y*1  50  ohm  re- 
lay on  the  222-28 K:  It  didn't  work  at  all.  A  call  to 
Down  East  brought  a  qutck  replacement,  where* 
upon  I  was  able  to  verity  power  output  from  the 
MRF559  stage. 

Depending  on  your  28  MHz  source,  you'll 
probably  want  to  install  the  optional  28  MHz  RX 
booster  stage,  My  IF  radio  is  the  time-tested 
Kenwood  TS-430S,  which  was  never  known  for 
having  a  terribly  hot  front  end  so  it  benefited 
from  the  extra  boost,  I  didn't  need  the  optional 
28  MHz  TX  booster  stage  as  the  TS430S  has 
over  10  mw  of  drive  available  On  the  222  MHz 
unrt,  I  was  not  satisfied  with  the  overall  system 
conversion  gain,  so  I  substituted  an  Avantek 
ATF10135  in  the  front  end  with  noticeable  im- 
provement. (Apparently  there  have  been 


changes  made  to  the  Toko  (ifter  tunings  since  I 
bought  my  kits  and  later  versions  have  more 
gain  all  through  the  system.) 

Alignment  is  fairly  simple,  but  you  should  use 
a  50  ohm  dummy  load  and  wattmeter  to  verify 
power  module  performance.  Power  output 
should  be  evident  with  as  little  as  -12  dBm  of 
drive,  assuming  you  haven't  installed  the  option- 
al TX  booster  If  you  have  access  to  a  calibrated 
signal  generator  or  on-air  beacon,  you  can  tweak 
the  two  trimmer  capacitors  on  the  RX  input  for 
maximum  gain  and  be  fairly  close  to  the  opti- 
mum noise  figure,  under  0.5  dB. 

Performance 

Both  boxes  displayed  excellent  numbers  on 
the  test  bench,  which  consisted  of  a  Hewlett- 
Packard  608F  signal  generator  and  a  Boonton 
92  RF  millivoltmeter  The  HP608F  did  double-du- 
ty as  a  calibrated  RF  source  at  144  and  222 
MHz  for  receive  tests,  and  as  the  IF  exciter  at  28 
MHz.  An  ICOM  IC-751A  served  as  the  receiver 
for  weak  signal  tests. 

The  144-28K  exhibited  very  linear  perfor- 
mance over  a  wide  range  of  transmit  and  receive 
signals.  At  -3G  dBm  of  144  MHz  input,  I  deter- 
mined the  system  conversion  gain  to  be  about 
28  dB.  (I  usually  like  to  see  an  "S3"  signal  on  my 
HF  radio  with  1  uV  of  signal  at  the  VHF  frequen- 
cy) I  was  able  to  increase  the  2  meter  input  sig- 
nal to  the  transverter  to  -25  dBm  (11  millivolts) 
before  I  saw  1  dS  of  compression,  which  is  an 
excellent  figure.  The  144-28K  would  appear  to 
have  what  it  takes  to  stand  up  in  high  RF  fields, 
such  as  during  a  contest.  Less  than  0,15  uV  was 
needed  to  produce  10  dB  S/N. 

On  transmit  I  saw  1  watt  of  output  at  -12  dBm. 
Cranking  the  HP608F  up  to  0  dBm  (1  milliwatt) 
produced  10  watts  of  output  across  50  ohms,  as 
measured  with  a  Bird  43  and  25C  slug.  An  in- 
crease to  +3  dBm  (2  milliwatts)  saw  a  corre- 
sponding increase  to  20  watts  output.  The  power 
output  begins  to  level  off  after  this  point  as  either 
the  mixer  or  following  stages  saturate.  My  maxH 
mum  output  was  25  watts  at  +7  dBm,  the  upper 
limit  of  the  608F.  LO  leakthrough  at  116  MHz  was 
measured  at  -21  dBm,  over  60  dB  below  the  car- 
rier, 

The  222-28K  also  exhibited  very  linear  perfor- 
mance. It  not  stightfy  better  than  the  144-28K  on 
receive.  This  was  probably  due  to  the  substitution 
of  the  GaAsFET  from  the  HP  modes  to  the  Avan- 
tek ATF10135.  System  conversion  gam  with  the 
optional  RX  boost  was  measured  at  29  dB,  and  I 
was  able  to  crank  a  signal  of  1 9  dBm  (25  mV)  in- 
to the  transverter  before  it  went  into  compression, 
another  tough  performer  for  contest  work.  Again, 


less  than  0.1  5  |iV  produced  10  dB  S/N. 

On  transmit,  the  222-28K  is  a  bit  more  sensi- 
tive than  its  2  meter  brother,  producing  1  watt  of 
output  at  -18  dBm  drive  Increasing  this  to  0  dBm 
resulted  in  12  watts,  however  as  the  system 
went  into  saturation.  Increasing  drive  further  to 
+3  dBm  resulted  in  17  watts  output.  I  understand 
that  the  changes  made  to  the  Toko  filter  tuning 
by  N2CEI  is  now  resulting  in  over  25  watts  out- 
put from  the  M67712  power  module.  LO  leak- 
through  aM94  MHz  was  measured  at  -21  dBm. 

On  the  Air 

I  was  able  to  put  a  few  hours  on  the  air  during 
the  ARRL  September  VHF  QSO  Party,  using  the 
144-28K  with  a  19-element  yagi  and  200  watts 
and  the  222-28K  with  a  13-element  yagi  and  120 
watts,  Some  enhancement  was  observed  during 
the  contest,  but  for  the  most  part  (  made  con- 
tacts under  normal  conditions,  working  into 
Canada  (FN25),  the  Virginia  shore  (FM27),  West 
Virginia  (FM08)  and  western  Pennsylvania 
(FNO0). 

In  each  case,  I  tried  the  transverters  with  my 
amplifier's  built-in  GaAsFET  preamps,  and  opted 
to  leave  them  off  as  both  front  ends  are  quite 
sensitive.  The  filter  options  on  the  TS430S  took 
care  nicely  of  some  strong  adjacent  signals  that 
gave  my  older  MMT  boxes  fits!  It  took  a  lot  of 
signal  from  a  nearby  1  KW  station  with  my  beam 
right  on  him  before  I  noticed  significant  crunch- 
ing and  IMD  products. 

Conclusions 

Both  the  DEM  144-28K  and  222-28K  repre- 
sent a  big  step  forward  in  transverter  design  for 
both  veteran  and  new  VHF/UHF  weak  signal  op- 
erators. With  the  wide  range  of  TX  and  RX  op- 
tions, any  model  HF  transceiver  on  the  market 
should  work  fine  with  either  box.  Their  output  is 
tailored  to  the  current  line  of  brick  amplifiers  from 
RF  Concepts,  TE  Systems  and  Mirage,  but  you 
probably  won't  need  the  internal  preamp  as  the 
ATF  GaAsFETs  are  more  than  up  to  the  job. 

Two  minor  complaints:  First,  the  instructions 
could  be  a  bit  more  detailed,  I've  built  plenty  of 
kits  over  the  years  but  can  make  mistakes  just 
as  well  as  anyone  else!  Also,  the  parts  place- 
ment diagram  would  benefit  from  a  tinted  overlay 
to  show  circuit  traces  in  relation  to  solder 
holes— there's  a  couple  of  places  where  rt  would 
be  easy  to  insert  a  component  into  the  wrong 
holes,  and  plated-through  holes  are  difficult  lo 
de solder.  However,  Bill  Olsen  of  Down  East  Mi- 
crowave has  always  provided  me  with  solid  tech- 
nical  and  parts  support,  especially  in  the  case  of 
the  defective  relay 
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SIZES  L.  XL.  XXL 


100%  COTTON  TS  WITH  LOGO  FRONT 
AND  SACK.  LOGO  IS  &LUE  AND  E.C. 
15  IN  RED.   SHIRTS  ARE  ASH/WHITE. 
ORDER  TODAY  AND  RECEIVE  LAMINATED 
LD,  CARD  WITH  YOUR  CALL  SIGN  (FREE). 
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MORSE  CODE  MUSIC! 


SENSATIONAL  NEW  WAY  TO  LEARN 
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here  is  the  next  generation  Repeater 


MARK  4CR 


The  only  repeaters  and  controllers 
with  REAL  SPEECH! 


No  other  repeaters  or  controllers  match 

Mark  4  in  capability  and  features.  That's 
why  Mark  4  is  the  performance  leader  at 
amateur  and  commercial  repeater  sites 
around  the  world.  Only  Mark  4  gives  you 
Message  Master tm  real  speech  •  voice 
readout  of  received  signal  strength, 
deviation,  and  frequency  error  •  4- 
channel  receiver  voting  •  clock  time 
announcements  and  function  control  •  7- 
helicaJ  filter  receiver  •  extensive  phone 
patch  functions.  Unlike  others,  Mark  4 
even  includes  power  supply  and  a 
handsome  cabinet. 

Call  or  write  for  specifications  on  the 
repeater,  controller,  and  receiver  winners. 


Phone:  #(508)  372-3442 
FAX:  0(5OS)  373-7304 

MICRO  CONTROL  SPECIALTIES 

Division  of  Kendecom  Inc. 

23  Elm  Park,  Grove  J  and,  MA  01834 


Create  messages  just  by  talking.  Speak  any  phrases  or 
words  in  any  languages  or  dialect  and  your  own  voice 
is  stored  instantly  in  solid-state  memory.  Perfect  for 
emergency  warnings,  club  news  bulletins*  and  DX 
alerts.  Create  unique  ID  and  tail  messages,  and  the 
ultimate  in  a  real  speech  user  mailbox  —  only  with  a 
Mark  4. 
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Serving  the  LORD 
Since  1937 


THE  POWER  STATION 

^The  POWER  STATION  is  a  12V  x  7  AmpHr  gel-cell 
J!  CT^^^y  battery  complete  with  voltmeter,  wall  charger  and  a 
^=?  ^^2~-^  cord  for  charging  via  automobiles.  It  will  power  most 
HTs  at  5  Watts  for  2-4  weeks  (depending  upon  how  long-winded  you 
are).  Also  VHF,  UHF,  QRP,  or  HF  mobiles  such  as  the  KENWOOD  TS-50 
(at  SOW).  There  are  no  hidden  costs,  all  you  need  is  your  mobile,  HT 
power  cord  or  cigarette  lighter  adapter. 

The  POWER  STATION  provides  12V  from  a  cigarette  plug  and  has  two 
recessed  terminals  for  hardwiring.  A  mini-phone  jack  with  regulated  3V, 
6V,  or  9V  output  can  be  used  separately  for  CD  players,  Walkmans,  etc, 
THE  POWER  STATION  can  be  charged  in  an  automobile  in  only  3  hours, 
or  in  the  home  in  8  hours.  The  charger  will  automatically  shut  off  when  the 
battery  is  completely  charged,  so  you  can  charge  it  even  when  it  has  only 
been  slightly  discharged,  (unlike  Ni-Cads  that  have  memory).  Our  charg- 
ing circuit  uses  voltage  sensing  circuitry,  other  brands  are  timed  chargers 
which  always  charge  the  battery  a  full  cycle,  this  damages  their  battery 
and  shortens  its1  life  if  it  only  needs  a  partial  charge.  The  POWER  STATION 
has  a  voltmeter  that  shows  the  exact  state  of  charge  of  the  battery,  not 
worthless  idiot  lights  that  tell  you  "YOUR  BATTERY  IS  NOW  DEAD."  The 
voltmeter  can  even  be  used  to  measure  voltages  of  other  sources. 


To  order,  send  check  or  money  order  for  349.95  + 
S8.50  for  shipping,  along  with  your  shipping  address 
and  telephone  number  to: 

Joe  Brancato 

THE  HAM  CONTACT 

P.O.  Box  3624,  Dept  73 
Long  Beach,  CA  90803. 

CA  Residonis  Add  6  1/4%  Sales  Tax  Alaska,  Hawaii,  and  Candian 
Residents*  pi  ease  send  U.S.  Money  Order  &  $17.10  Shipping. 

If  you  wish  mom  information  please  send  a  BASE  lo  the  above  Address  For 
COD  orders.  caU  (310)  433-5860.  out&fe  of  CA  Orders  only  call  (300)  933- 
HAM4  and  eave  a  message. 
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Number  10  on  your  Feedback  card 


by  Steve  Katz  WB2WIK/6 


The  Sentech 

Model  Q144-8 

Meter  Quagi  Antenna 

Take  another  look  at  this  VHF  workhorse. 


Sentech,  Inc. 

P.O.  Box2136 

Riverview,  ft  33569 

Telephone:  {813}  677-4410 

Price  Class:  $99.95  (U.S.). 
plus  $6  UPS  shipping 


The  Quagi  is  a  beam-type  antenna  combin- 
ing the  advantages  of  a  cubical  quad  and 
a  yagi.  Guagis  were  unheard  of  (although 
probably  experimented  with)  prior  to  the  pub- 
lication of  the  first  design  and  construction  ar- 
ticles in  QST  (1977)  by  Dr,  Wayne  Overbeck 
N6NBn  but  have  become  very  popular  among 
weak-signal  VHF-UHF  enthusiasts.  The  term 
"Quagi"  has  become  generic  by  virtue  of  their 
designs  being  published  in  the  ARRL  Anten- 
na Book  and  elsewhere  every  year  since  the 
original  articles  appeared, 

While  multi-element,  long-boom  quads 
work  fine  at  VHF,  their  additional  windloading 
and  complexity  of  construction  makes  their 
use  cumbersome.  Yagi-Uda  beam  antennas 
are  simpler  to  build  and  install,  consume  less 
vertical  space  and  offer  reduced  windloading, 
explaining  their  popularity  with  amateurs  and 
commercial  users  since  their  invention.  Over- 
beck,  an  avid  VHF-UHF  contester  and  early- 
years  moonbouncer.  did  a  great  deal  of 
groundwork  back  in  the  mid-1970s  to  deter- 
mine that  the  primary  advantage  ot  the  quad 
over  the  yagi  could  be  achieved  by  the  use  of 
full-wavelength  loop  driven  and  reflector  ele- 
ments, and  that  substituting  linear  directors 
for  the  conventional  loop  director  elements 
used  in  longer  quad  antennas  sacrificed  al- 
most nothing  in  gain  and  other  desirabie 
characteristics.  Thus,  the  "Quagi"  was  born, 
using  quad  loop  driven  and  reflector  elements 
on  the  same  boom  as  straight  linear  director 
elements.  The  Quagi,  by  virtue  of  the  full- 
wavelength  loop  driven  element,  begins  life 
with  some  degree  of  gain  over  a  conventional 
half-wave  dipole  and  therefore  has  an  advan- 
tage right  from  the  start,  even  before  adding 
parasitic  elements  to  form  its  directional  pat- 
tern and  increase  gain. 

The  loop  driven  element  has  gain  over  a 
half-wave  dipole  because  it  has  twice  the 
aperture,  or  cross-sectional  area.  In  addition, 
the  full-wave  loop  does  not  have  its  high- 
impedance  (and  thus  high-voltage)  points  at 
the  element  tips  like  a  half -wave  dipole  does, 
since  there  are  no  element  tips  at  all.  This  al- 
lows use  of  the  loop  driven  element  in  more 
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severe  environments,  such  as  rain  and  snow, 
because  the  element  is  less  prone  to  detun- 
ing from  precipitation  buildup  at  the  element 
ends.  Overfreck  determined  empirically  that 
the  advantage  of  the  loop  driven  element 
could  be  enhanced  by  the  use  of  a  loop  re- 
flector, but  conventional  loop  directors  could 
be  replaced  by  linear  director  elements  with 
little  degradation  in  performance;  he  also  de- 
termined that  for  a  given  boom  length,  nearly 
any  Quagi  offers  more  forward  gain  than  a 
conventional  yagi  possibly  can.  He  published 
his  design  data  only  after  personally  using 
Quagis  in  successful  contest,  portable,  moon- 
bounce  and  other  weak-signal  operations, 
and  the  rest  is  history.  No  experienced  weak- 
signal  VHFer  is  unfamiliar  with  Quagis,  and 
many  are  using  home-brewed  ones. 


Photo  A,  The  inventor  of  the  Quagi,  Wayne 
Overbeck  N6NB±  holding  the  assembled  driv- 
en element  and  partly-assembled  reflector  el- 
ement from  the  new  Sentech  Q144-8  Quagi 
Wayne  is  beaming  like  a  proud  papa. 


N6NBs  original  Quagi  design  calls  for  us- 
ing a  non-conductive  boom  (typically  bam- 
boo, wood,  Fiberglas,  or  even  Plextglas  for 
short-boom  UHF  arrays)  and  loop  elements 
made  of  #12  vinyl-covered  copper  household 
electrical  wire.  While  thousands  of  these 
have  likely  been  built,  most  won't  survive  se- 
vere weather  because  of  the  lightweight  ma- 
terials used.  (Wayne  is  a  personal  friend  of 
mine,  and  I've  seen  him  build  a  complete  2 
meter,  eight-element  Quagi  in  less  than  30 
minutes,  from  scratch,  at  a  total  cost  of 
maybe  S10.  The  inexpensive,  lightweight  ma- 
terials do  have  some  advantages  for  those 
building  lots  of  temporary  antennas.)  But  now 
weak-signal  enthusiasts  have  the  option  to 
purchase  a  much  heavier-duty  Quag]  made 
of  precut,  machined  material  to  yield  a  high- 
performance  antenna  at  a  reasonable  price: 
Enter  Sentech,  Inc.,  of  Riverview,  Florida. 

The  New  Option 

Sentech,  owned  and  operated  by  Lowell 
Malo  WBGMGS,  has  been  offering  competi- 
tively-priced, high-quality  Quagi  antenna 
products  for  more  than  a  year.  I  worked  Low- 
ell on  6  meters  back  in  June  during  a  coast- 
to-coast  E-skip  opening,  and  then  called  him 
on  the  telephone  to  discuss  the  Quagi  prod- 
uct line.  Then  I  bought  one. 

I  showed  the  new  antenna's  parts  to 
Wayne  N6NB  before  assembly.  He  made 
some  quick  measurements  on  the  quad  loops 
and  the  director  element  lengths  and  con- 
cluded that  Sentech  had  probably  done  their 
homework  and  adjusted  his  original  design  to 
accommodate  the  different  materials  used, 
instead  of  insulated  #12  copper  wire  (which 
can  deform  if  a  large  bird  nests  on  it!)  for  the 
loop  elements,  Sentech  has  used  bare  3/16*- 
diameter  solid  aluminum.  SenteclYs  materials 
are  much  stronger,  but  require  adjustment  of 
the  loop  dimensions  because  of  the  reduced 
wire  Inductance  and  increased  velocity  of 
propagation.  N6NBTs  original  design,  opti- 
mized for  144,5  MH2.  used  an  86-5/8*  loop 
for  the  reflector,  and  an  82"  loop  for  the  driv- 
en element:  sure  enough,  Sentech  has 


Photo  B.  The  completed  Quagi. 


Photo  G.  The  "business  end"  of  the  assembled  Quagi,  showing  the  re- 
fleeter  and  driven  element  quad  loops  and  their  mounting  arrange- 
ments. You  can  also  see  the  first  linear  director  element. 


changed  this,  and  uses  an  88"  Eoop  (not  quite 
square,  but  this  isn't  important)  for  the  reflec- 
tor and  an  84"  loop  (also  not  quite  square, 
with  the  same  form  factor  as  the  reflector)  for 
the  driven  element. 

The  original  Quagi  used  an  insulated  boom 
and  brazing  rods  for  the  director  elements; 
Sentech  uses  a  square  aluminum  boom  (as- 
sembled from  three  sections)  with  3/16"  alu- 


minum directors  insulated  from  the  boom  by 
Delrin  stepped  washers,  held  in  place  by 
spring  steel  retainer  clips.  N6NB  also  used 
wooden  "spreaders"  to  support  the  quad  eie- 
ment  Joops  and  attach  them  to  the  boom,  and 
the  2  meter  Quagi  used  two  such  spreader 
"arms,"  one  vertically  and  one  horizontally. 
The  Sentech  version  uses  only  vertical 
spreaders,  but  uses  two  side-by-side  for  each 


loop  element,  and  the  spreaders  are  made  of 
thick  Plexiglas.  Despite  the  variation  in  mate- 
rials used,  Sentech  hasn't  notabty  changed 
Overbeck's  original  director  lengths  or  spac- 
ing pattern.  Both  the  original  Quagi  and  the 
Sentech  model  use  eight  elements  on  a  14- 
foot  boom.  The  main  difference  is  that  the 
Sentech  is  designed  to  last  a  long,  long  time, 
even  in  Florida  hurricanes! 
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Photo  D.  Detaii  of  the  boom-to-mast  bracket  of  the  Sentech  Q144-8,  The  brackets  are  alu- 
minum stock,  held  in  place  by  two  stainless  steel  machine  screws  each.  The  screws  are 
threaded  into  tapped  holes  in  the  boom. 


Assembly 

After  shooting  the  requisite  photographs  of 
N6NB  holding  parts  of  the  Sentech  product 
(see  Photo  A),  J  took  it  all  home  and  assem- 
bled it  in  my  garage.  The  Guagi  goes  togeth- 
er in  about  30  minutes  and  the  piece  parts 
are  of  very  high  quality.  However,  their  as- 
sembly directions  leave  something  to  be  de- 
sired. The  directions  state,  l'A  letter  is 
stamped  on  the  boom  on  the  adjacent  sec- 
tions;* when  in  fact,  no  letters  are  stamped  or 
imprinted  anywhere.  This  might  leave  some 
neophytes  scratching  their  heads  about  how 
to  assemble  the  boom  properly,  although  I 
figured  it  out.  Then,  while  the  directions  are 
quite  clear  about  how  to  install  the  director  el- 
ements, there  is  no  dimension  chart  any- 
where to  help  one  confirm  if  he  is  really 
putting  it  together  correctly.  The  addition  of  a 
simple  dimension  chart,  indicating  all  element 
lengths  and  spacing  between  elements, 
would  be  very  helpful. 

Then,  the  directions  state,  "All  the  spreader 
bars  are  the  same  overall  dimensions,"  (true), 
and  "The  spreader  bars  for  the  driven  ele- 
ment, however,  have  the  mounting  holes 
closer  to  one  edge,  while  the  spreader  bars 
for  the  reflector  are  symmetrical,"  (untrue— 
there's  no  difference).  Also,  the  quad  loops 
each  arrive  in  two  pieces  which  must  be  as* 
sembled  by  the  user.  This  requires  a  5/64" 
Allen  wrench,  a  10-cent  tool  that  many  folks 
won't  have  laying  around.  It  would  have  been 
prudent  for  Sentech  to  include  one  with  the 
antenna.  Also,  the  directions  have  a  typo 
which  states,  "remember,  the  smaller  ones 
are  for  the  director,"  referring  to  the  size  of 
the  quad  loops.  This  isn't  true:  There  are  no 
director  loops.  They  meant  to  say,  "driven  el- 
ement" 

The  quad  loop  "spreaders,"  which  support 
the  loops  and  mount  them  to  the  boom,  are 
attached  with  just  one  #10-24,  2"  stamless- 
steel  machine  screw  each.  This  allows  the 
loop  elements  to  "rock"  back  and  forth,  since 
a  single-point  mounting  offers  no  resistance 
to  angular  changes.  Sentech  recommends, 
"Place  a  small  amount  of  RTV  (silicone  caulk- 
ing) on  each  side  of  the  boom  adjacent  to  the 


mounting  hole.  This  wiil  seal  the  hole  and 
prevent  the  spreader  bar  from  rotating."  I  did 
this,  and  it  worked.  But  if  a  small  amount  of 
RTV  is  required  for  assembly,  Sentech  should 
supply  a  small  tube  of  it  with  the  antenna 
since,  again,  this  is  something  many  users 
won't  have  laying  around.  Better  still,  it  woutd 
have  been  nice  if  Sentech  used  two  machine 
screws  to  hold  each  spreader  in  place 
against  the  boom;  thenf  it  couldn't  rotate  at  all 
and  you  wouldn't  need  the  RTV. 

The  directions  go  on  to  say,  The  optional 
antenna  connector  assembly  ..."  (an  S0239 
UHF  receptacle  mounted  in  a  small  box  at 
the  feedpoint  of  the  driven  element  loop), 
whereas  the  connector  appears  to  be  Stan- 
dard  (my  antenna  came  with  one,  and  I  didn't 
ask  for  it).  The  factory-supplied  connector  is  a 
good  idea,  as  it  is  difficult  to  solder  to  alu- 
minum and  most  users  would  have  no  other 
way  to  connect  their  transmission  lines.  How- 
ever, the  factory-supplied  connector  attaches 
to  the  open  ends  of  the  driven  element  loop 
with  small  aluminum  clamps  screwed  into  a 
molded  block  assembly,  and  no  matter  how 
much  I  torqued  down  those  screws,  I  couldn't 
make  the  connections  tight.  I  had  to  take  the 
aluminum  clamps  off  the  block,  reform  them 
to  make  them  fit  snugly  around  the  3/1 6"  alu- 
minum rod  from  which  the  loop  is  construct- 
ed, and  try  again.  I  finally  got  it  reasonably 
tight.  Since  this  is  an  aluminum-to-aluminum 
joint  which  will  conduct  a  lot  of  RF  current,  it 
would  be  wise  to  add  a  coating  of  "Noalox"  or 
"Oxguard,"  or  some  similar  anti-oxidation 
compound,  to  these  connections  prior  to  as- 
sembly and  tightening.  The  slightest  amount 
of  oxidation  at  these  connection  points  will 
degrade  performance,  as  aluminum  oxide  is 
not  a  good  conductor.  Again,  I  think  Sentech 
should  supply  a  small  tube  of  such  a  com* 
pound  with  the  antenna  and  recommend  its 
application  for  all  but  temporary  installations. 

The  Final  Product 

Despite  the  foregoing  complaints,  the  an- 
tenna assembled  wefi  and  yielded  a  profes- 
sional, finished  appearance.  The  materials 
are  surety  as  good  as  those  used  in  any  com- 


Phofo  E.  Close-up  detaii  of  one  of  the  director 
element  attachments  to  the  square  boom. 
Two  Delrin  shoulder  washers,  firmly  clamped 
in  place  by  spring  steel  retainer  washers,  at- 
tach  each  of  the  directors. 


mercially-manufactured  VHF  antenna  I've  ev- 
er seen,  and  are  better  than  some.  If  Sentech 
would  revise  their  instructions  (see  Note  1) 
and  include  the  dimension  chart,  Allen 
wrench^  RTV  and  anti-oxidation  grease  with 
the  product  (even  if  this  raises  the  price  a  bit), 
I  think  users  would  be  happier. 

I  did  note  that  the  factory-suppiied-and-in- 
stalled  boom-to-mast  bracket  does  not  allow 
its  movement  along  the  boom,  nor  rotation  to 
allow  for  vertical  polarization  of  the  Quagi.  I 
guess  the  Sentech  Quagi  is  designed  for 
SSB-CW  users  only,  since  almost  all  FM 
work  is  vertically  polarized.  A  shame,  since 
the  Quagi  does  lend  itself  well  to  FM  use  and 
wiil  outperform  many  of  the  "FM  yagis"  sold 
(see  Note  2).  My  objection  to  the  stationary 
bracket  is  that,  while  the  bracket  is  prein- 
stalled  in  the  proper  position  to  balance  the 
antenna  when  a  simple  RG8/U-type  transmis- 
sion line  Is  attached,  it  would  not  be  in  the 
proper  position  to  balance  the  antenna  if  a 
larger,  heavier  feedline  were  used.  (RG17/U, 
for  example,  is  pretty  popular  with  weak-sig- 
nal VHFers.  It  weighs  about  four  times  as 
much  as  RG8/U  and  has  correspondingly 


Photo  F.  Close-up  detail  of  the  S0239  feed- 
point  assembly  of  the  Sentech  Quagi  driven 
element  loop.  The  white  ceramic  spacer  bolt- 
ed between  the  two  Plexiglas  spreaders  are 
also  shown. 
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lower  loss,  and  its  use  would  unbalance  this 
antenna.) 

Operation 

How  does  the  assembled  antenna  work? 
Like  an  F16  among  B29s!  Lacking  a  profes- 
sional antenna  range  to  make  accurate  gain 
measurements,  I  can't  offer  any.  But  I  can  say 
that  the  Sentech  Quagi  dramatically  outper- 
forms the  2  meter  yagr  antenna  I  replaced  on 
the  same  mast,  using  the  same  coax.  The  old 
"reference"  antenna  was  a  nine-element  Ton- 
na  F9FT  yagi  (made  in  Reims,  France)  on  a 
12'  boom.  These  are  very  popular  in  Europe; 
not  so  much  here  in  the  States,  But  years 
ago  I  compared  the  nine-element  F9FT  'Ton- 
na11  antenna  to  a  popular  brand-new  11 -ele- 
ment, American-made  yagi  on  the  same 
boom  length,  and  the  French  antenna  outper- 
formed the  American  product  in  every  way: 
better  forward  gain,  better  front-to-back  ratio, 
less  pronounced  sidelobes.  So,  I'll  go  out  on 
a  limb  and  say  that  the  Sentech  eight-ele- 
ment Quagi  is  clearly  superior  to  any  12'  yagi 


well  as  my  home-brew,  bamboo-boom  ver- 
sions, but  is  far  more  rugged,  and  I  don't  an- 
ticipate any  problems  with  it  for  years  to 
come  (see  Note  3).  Sentech  also  makes 
Quag  is  for  222  and  432  MHz,  and  they  are 
likely  to  be  fine  products  as  well.  I'm  thinking 
of  buying  the  higher-frequency  versions  my* 
self. 

The  last  obvious  question  is:  Wilt  the  eight- 
element  Quagi  outperform  a  13-,  14-  or  15-el- 
ement  yagt?  The  answer  depends  on  the 
boom  length  and  design  of  the  yagi  in  ques- 
tion. Many  yagis  are  built  on  booms  too  short 
to  take  advantage  of  the  quantity  of  directors 
used.  In  these  cases,  the  element  count  can 
often  be  reduced  without  impacting  perfor- 
mance. (More  elements  must  sound  better  in 
the  advertisements,  I  guess.)  It  has  been  my 
observation  that  the  eight-element  Quagi 
seems  to  perform  about  equally  to  a  well-de- 
signed yagi  having  a  16-  to  21 -foot  boom 
length  {for  144  MHz),  regardless  of  the  num- 
ber of  elements  used.  Considering  that  the 
Quagi  is  only  14  feet  long,  that's  not  bad. 


"The  Sentech  appears  to  work  as  well  as 
my  home-brew,  bamboo-boom  versions, 
but  is  far  more  rugged,  and  I  don 't  anticipate 
any  problems  with  it  for  years  to  come. " 


made  by  anybody.  Of  course,  it  should  be:  It's 
two  feet  longer,  and  has  the  advantage  of 
that  full-wave  driven  element  and  reflector. 

My  reference  signals  for  making  this  com- 
parison are  local  beacon  stations,  ranging 
from  about  30  to  200  miles  from  my  home 
station.  I  took  daily  data  on  their  signal 
strengths  for  about  one  week  prior  to  replac- 
ing the  antenna.  Now  I've  taken  dally  data  on 
the  same  beacons  for  one  week  again.  They 
range  from  4  dB  to  11  dB  stronger,  depending 
on  which  beacon  I  tune  in,  on  the  Quagi.  This 
data  is  "normalized,"  and  averaged  over  a  pe- 
riod of  one  week  to  help  dampen  the  varia- 
tions in  propagation.  Not  one  single  beacon 
station  is  weaker  with  the  Quagi:  They  are  all 
stronger,  by  varying  amounts.  And  the  Quagi 
is  installed  the  same  height  above  ground,  on 
the  same  mast  and  rotator,  and  connected  to 
the  same  coaxial  feedline,  as  the  old  antenna 
waSn  Not  the  most  scientific  test  in  the  world , 
but  the  best  I  could  do. 

The  Q144's  VSWR  is  excellent,  dipping  to 
less  than  1.2:1  at  144,5  MHz,  and  rising  to 
about  2:1  at  148  MHz.  It  is  clearly  optimized 
for  the  low  end  of  the  2  meter  band.  Prospec- 
tive FM  users  who  modify  the  mast-mounting 
arrangement  to  accommodate  vertical  polar- 
ization might  want  to  reduce  the  driven  ele- 
ment and  reflector  loop  lengths  very  slightly 
to  favor  the  146  MHz  area. 

In  allr  I'm  very  impressed.  I've  built  per- 
haps a  dozen  Quagis  over  the  years,  and 
they  all  worked  well— better  than  similarly- 
sized  yagis  of  any  brand— but  none  were  ro- 
bust enough  to  install  permanently  in  a  high- 
wind  region.  The  Sentech  appears  to  work  as 


Notes: 

1.  After  reading  a  preliminary  copy  of  this 
article,  Sentech  agreed  to  make  changes  in 
their  assembly  instructions.  I  have  since  re- 
ceived the  revised  instructions  and  they  are 
much  improved. 

2.  Sentech  does  offer  an  "FM"  version  of 
the  Quagi,  set  up  for  vertical  polarization  and 
tuned  for  the  FM  subband.  They  are  also 
considering  design  changes  to  allow  easy 
polarization  changes  in  the  field,  by  the  user. 

3.  N6NB  stated  that,  in  his  opinion,  the 
use  of  Plexiglas  spreaders  for  the  loop  ele- 
ments is  unwise  as  all  forms  of  Plexiglas, 
even  those  which  contain  "UV  blockers"  or 
"UV  stabilizers,"  deteriorate  with  age  and  ul- 
traviolet radiation  from  the  sun.  Plexiglass  al- 
so does  not  hold  up  well  in  freezing/thawing 
cycles,  such  as  when  covered  with  ice  which 
melts  and  then  reforms.  I  discussed  this  at 
length  with  Sentech  and  determined  that 
they  use  genuine  Plexiglas,  made  by  Rohm 
&  Haas  (Bristol,  PA).  The  manufacturer  has 
supplied  us  with  sufficient  data  to  allay  any 
fears  I  might  have  had  about  the  operating 
life  of  their  material  in  the  weather,  including 
strong,  direct  sunlight.  Sentech  advised  that 
they  looked  a  long  time  for  a  more  resiliant 
substitute  for  Plexiglas  but  couldn't  find  one. 
Time  will  tell  if  the  Plexiglas  used  will  survive 
prolonged  exposure,  but  even  if  it  is  only  as 
good  as  the  other  plastic  insulating  materials 
used  in  competitive  amateur  antenna  prod- 
ucts, tt  should  last  several  years, 


Silent  Solar  Power 
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Thc>34Ci.O0  Build- Teaied  QRV  Sular  Po*er  Supply  keeps  your 
repealer  on  the  sir  "round  the  etocfc  Of  puwerfi  yotir  ]QGw  HF  station  > 
60  hrs  a  month.  Control  circuit  speeds  charge,  prated s  gel  cell $&. 
sealed  batteries.  Fully  assembled,  QRV,  portable.  tiasiJy  expanded. 

Mmm    mi*.  AntennasWest 

{801)373-8425    "TI      Box  50062    FravoUT*4*05 
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Use  Your 

Reader  Service  Card  Today! 

Our  Advertisers 

Want  To  Hear  From  You! 


WANT  TO  LEARN  CODE? 


Morse  Tutor  grfdls  the  answer  for  the 

quickest  and  easiest  way 

for  beginners  and  experts  alike. 

From  the  moment  you  start  the  easy  and  speedy 
self  loading  procedure  to  the  day  you  reach  your 
goals  Morse  Tutor  Qaid  will  gently  coach  you 
through  the  learning  process. 

Since  1987,  GGTE  has  guided  nearly  20,000 
hams  and  prospective  hams  around  the  world  through 
proven  structured  Seasons  and  a  variety  of  character, 
word  and  conversation  drills.  Straight  forward  menus 
make  the  process  simple  and  fun. 

You  select  the  characters  and  Morse  Tutor  QoCd 
will  prepare  a  random  character  drill  with  those 
characters.  Morse  Tutor  Qdd  makes  it  easy  to 
create  your  own  drills  or  import  text  files.  You  can 
now  type  what  you  hear  or  copy  by  hand  and  see,  one 
line  at  a  time,  what  the  computer  sent  or  what  you 
typed.  Pick  the  Famsworth  or  the  standard  method; 
sel  ect  the  tone  frequ  ency  most  comfortable  for  you  or 
select  your  code  speed  in  tenths  of  a  word  per  minute. 

You  are  always  in  command. 
Murse  Tutor  Qet£  uses  your  internal 
speaker  or  sound  board  (certified  by 
Creative  Labs  for  all  Sound  Blaster 
products).  And,  if  you  use  a  soundboard 
the  program  supports  volume  control. 
Get  the  software  the  ARRL  sells  ajid  uses  to 

create  practice  and  test  tapes,  Morse  Tutor  Q*l£ 
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is  approved  for  VE  exams  at  all  levels. 


Attention  Morse  Tutor  and  Morse  Tutor: 

Advanced  Edition  registered  users* 

■Make  sure  we  have  your  currentaddires^ 

Special  upgrade  offers  will  be  mailed  shortly. 

Don't  miss  out 
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A  /&&&  '(^reaP  program-does  aff  it  was  sa-id  Po-tt 
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exp&taPmsf  £orry  / didn  P have iP ^ears  ago  IP's  mmh 
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l;or  all  DOS  computers,  Available  thru  dealers,  73 

Magazine,  "QST,  or  send  $29.95  1  S3  S&tf 

(C  A  residents  add  7/75%  tax)  to. 

CiGIE,  PAX  Box  3405,  Dept.  MS, 

Newport  Beach,  CA  92659 

Specify  5 V*  or  3J4  inch  disk 


Morse  Tutor  qdd  m  a  trademark  of  GGTE. 

Sound  Blaster,  the  Sound  Blaster  Logo  and  the  Sound  Blaster 
Compatibility  Logo  are  trade  marks  of  Creative  Tech  no  logy  Ltd. 
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73  Review 


Number  11  on  your  Feedback  card 


by  Don  Johnson  K7UGQ 


Radio  Shack' 


Radio  Shack/Tandy  Corporation 

500  One  Tandy  Center 

Fort  Worth,  TX  76102 

Catalog  No.:  21-543 

Price  Class:  $80 


A  low-cost  Digital  Signal  Processor  you  can  add  on. 


When  my  wife  visits  our  local  malt's  book 
emporium,  it  has  become  an  unspoken 
"OK"  for  me  to  stop  in  to  check  out  the  new 
goodies  at  Radio  Shack.  I  guess  you  could 
say  they  know  me.  Like  a  "regular"  visiting 
the  local  watering  hole,  Tm  usually  greeted 
not  only  by  the  proprietor  but  also  by  some  of 
the  patrons!  During  my  visits,  Tm  always  on 
the  lookout  for  new  communication  gadgets, 
especially  those  that  may  have  applications 
in  ham  radio.  The  latest  visit  didn't  disappoint 
me,  as  the  manager  was  in  the  process  of 
placing  a  "New  Item"  sticker  on  a  small  black 
plastic  box  in  the  display  case.  A  closer  look 
revealed  a  Digital  Signal  Processor,  or 
DSP-40  noise  reduction  device. 

Since  moving  to  New  England  I've  discov- 
ered that  noise  on  the  ham  bands  and  short- 
wave broadcast  bands  can  ruin  an  otherwise 
fun  hobby.  Thunderstorm  static  all  but  elimi- 
nates any  communication  activity  until  after 
the  storm  is  long  gone.  In  addition (  my  local 
power  company,  in  spite  of  their  denial,  has 
several  leaky  power  insulators  in  my  neigh- 
borhood that  generate  some  real  havoc  when 
they  get  wet.  So,  out  came  the  plastic  money 
and  home  went  the  DSP-40  unit  for  a  test- 
Housed  in  a  plastic  case,  the  DSP-40  mea- 
sures approximately  2"  x  5.5P  x  7\  The  al- 
most 1.5  pound  unit  contains  the  electronic 
noise  reduction  circuits,  an  audio  ampT  built- 
in  speaker,  and  associated  switches,  indica- 
tors and  a  volume  control. 

Digital  Signal  Processing,  unlike  passive 
inductors  and  capacitor  filters,  uses  computer 
technology  to  digitize  analog  audio  output. 
Once  digital,  it's  fairly  easy  to  identify  the 
noise  culprit  and  filter,  clip,  or  otherwise  elimi- 
nate any  fractional  portion  of  the  signal,  and 
reassemble  the  signal  back  to  analog  for 
playing  through  speakers,  sans  the  noise. 
Several  manufacturers  of  high-quality  re- 
ceivers and  transceivers  are  currently  includ- 
ing or  offering  as  an  option  DSPs  with  their 
top-line  radios.  While  low-  and  middle-line  ra- 
dios rely  on  less  effective  passive  notch  filter- 
ing and  bandpass  filters  to  help  reduce  re- 
ceived noise. 

The  Radio  Shack  DSP-40  is  an  audio  {not 
intermediate  frequency)  device  that  offers  se- 
lectable low-pass  noise  reduction  filters. 
What  this  means  is  when  plugged  into  the 
earphone  or  audio  out  jack  of  a  receiver,  not 


only  does  the  received  noise  disappear  but 
also  those  annoying  heterodynes  from  adja- 
cent ham  and  foreign  broadcast  stations.  In 
addition,  three  levels  of  CW  and  SSB  band- 
pass filtering  can  be  switched  in  from  front 
panel  switches, 


Mode 

Selectivity 

CW 

Wide 

1000  Hz 

Med. 

500  Hz 

Nar. 

300  Hz 

SSB 

Wide 

2700  Hz 

Med. 

21 00  Hz 

Nar. 

1200  Hz 

NR  (noise 

reduction) 

2700  Hz 

To  compensate  for  reduced  volume  levels 
as  a  result  of  inserting  the  various  filters r  a  6 
watt  amplifier  is  included. 

I  immediately  attached  the  speaker-out  ca- 
ble from  my  IC*735  transceiver  to  the  input 
jack  on  the  rear  apron  of  the  DSP-40n  con- 
nected the  power  and  turned  the  unit  on.  My 
enthusiasm  was  quickly  suppressed  when  all 
I  could  hear  was  severely  distorted  audio. 
Regardless  of  what  switch  was  toggled,  ev- 
erything was  a  blur  to  my  ears.  Should  things 
not  go  as  expected,  shut  everything  down 
and  begin  reading  the  10  printed  pages  of  the 
manual.  I  soon  discovered  that  I  was  over- 


driving the  DSP*40  with  the  volume  control 
on  the  transceiver  A  quick  retest  verified  that 
you  must  not  exceed  the  input  level  threshold 
or  distortion  will  occur.  This  limitation  proved 
to  be  an  impediment  some  may  not  be  able 
to  live  with.  More  on  that  later. 

Further  testing  with  the  IC-735  produced 
only  subtle  results.  The  excellent  notch  filter 
and  bandpass  filter  on  the  IC-735  was  able  to 
accomplish  much  the  same  thing  the  DSP-40 
was  providing.  Later  that  evening,  I  discov- 
ered the  value  of  the  DSP~40's  ability  to  elimi- 
nate 80  meter  heterodynes.  Maybe  now  I  can 
hear  all  of  the  local  swap  net  without  adjacent 
frequency  jamming]  Next,  I  connected  the 
DSP-40  to  an  older  transceiver,  a  Drake  TR- 
4,  Voila!  The  DSP-40  worked  beyond  my  ex- 
pectations. Heterodynes  and  the  familiar 
"rushing"  noise  found  on  80  meters  could  be 
virtually  eliminated  without  any  noticeable 
loss  of  received  signal-  Now,  this  is  what  I 
wanted  and  was  anticipating.  After  all,  the 
manual  did  state  that  heterodyne  rejection  is 
40  dB*  When  using  earphones  while  copying 
code  in  the  crowded  80  meter  Novice  portion 
of  the  band  the  unit  did  even  better.  Static 
burst,  however  could  not  be  eliminated,  or  for 
that  matter  reduced,  by  any  appreciable 
amount. 
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Pleased  with  its  performance  wttfi  hetero- 
dynes on  an  older  transceiver,  I  installed  the 
DSP-40  in  the  family  car.  After  a!If  it  comes 
with  a  mobile  bracket  and  mobile  power 
adapter.  Armed  with  the  IC-735,  a  2  meter 
FM  transceiver  and  a  standard  AM  CB 
transceiver,  I  began  a  four-hour  trip  to  upstate 
New  York.  This  time  I  met  with  real  failure. 
The  sensitive  audio  drive  requirements  pre- 
vented me  from  developing  enough  volume 
to  hear  anything  but  the  strongest  of  signals.  I 
attached  a  speaker  specialty  designed  for 
mobile  use,  with  the  result  again  being  low 
volume.  The  only  way  I  was  able  to  obtain 
sufficient  audio  level  was  to  close  all  win- 
dows, thus  eliminating  the  wind  rush  noise. 
This  may  not  be  acceptable  to  those  without 
air  conditioning. 

Welt,  with  windows  rolled  up,  I  attempted 
to  contact  several  hams  on  the  HF  rig.  No 
way?  It  seems  that  when  I  operated  on  40 
meters  (7  MHz),  RF  feedback  caused  the 
DSP-40  to  emit  an  excruciating  scream,  in- 
stant oscillation.  Since  this  was  not  a  problem 
with  the  station  in  my  shack,  my  mobile  in- 
stallation may  be  suspect.  Next  I  tried  the  2 
meter  rig.  No  oscillation;  however,  an  annoy- 
ing low  level  hum  was  evident  while  transmit- 
ting. The  C8  rig  didn't  present  any  problems. 

Does  the  DSP-40  work?  Yes,  with  some 
reservations.  If  you  plan  to  use  earphones 
with    the    DSP-40    attached    to    older 


receivers  transceivers  (ihose  with  fixeo  selec- 
tivity), and  at  a  well-grounded  base  station, 
I'd  say  it  works  very  well.  I  installed  a  double- 
pole*  single-throw  switch  to  completely  by- 
pass the  DSP-40  when  its  service  is  not  de- 
sired. This  eliminates  the  internal  amplifier 
completely,  giving  me  normal  sounding  audio. 
When  needed,  I  flip  the  switch.  When  com- 
pared to  other  digital  processing  units  cur- 
rently on  the  market,  the  DSP-40  offers  a  rea- 
sonably-priced solution  to  an  annoying  prob- 
lem. 

Radio  Shack  should  consider  incorporating 
some  RF  bypassing,  and  better  audio  recov- 
ery circuits.  Note;  I  tried  some  random  capac- 
itors in  the  audio  output  line  and  was  able  to 
reduce  (but  not  elimiate)  the  RF  feedback 
problem.  However,  placing  four  ferrite  chokes 
on  each  audio  and  power  line  did  not  seem  to 
offer  any  help. 

During  a  recent  telephone  conversation 
with  Radio  Shack  engineers  in  Ft.  Worth, 
Texas,  the  feedback  problem  was  discussed. 
It  appears  that  feedback  similar  to  what  I  ex- 
perienced may  not  be  unique  to  the  DSP-40. 
Further  testing  revealed  that  separating  the 
DSP-40  and  my  IC-735  six  to  eight  inches 
eliminated  the  squealing.  Further  experimen- 
tation revealed  that  when  the  DSP-40  was 
mounted  directly  on  fop  of  the  transceiver 
and  directly  over  the  RF  section,  the  feed- 
back could  be  made  to  disappear. 


CABLE  TV  AND  ATV 

Video  Sync  Generator 
New  Universal  Product 


4000  Kit  $79.95 

4000A  Enclosure  Pak    $44.99 

5000  Fully  Assembled  $199.95 


Features  Include: 

•  Lock*  in  unstable  UHF  for  ATV. 

•  The  latest  in  Video  Amp.  Technology. 

*  Advanced  picture  locking  circuitry. 

*  Latest  clocking  circuit  tor  best  color. 


The  Halcyon  Group 

P.O.  Box  2264 
Sarasota  FL.  34230 

1-800-664-6999 
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Call  Sheila  at 

(800)  274^7373. 


ID-8  Automatic  Morse  Station  Identifier 

Compatible  with  Commercial,  Public  Safely,  and  Amateur  Radio 
applications.  Uses  include  Repeater  identifiers.  Base  Station  identifiers 
Beacons.  CW  Memory  Keyers,  etc.  Great  for  F.GC,  (O  Compliance 

•  Miniature  <n  si/e   i.85"xt  i?**0  35" 

■  Totally  PF  immune 

■  AH  connections  made  win.  cmc rami  mature  plug  and  socket  win  color  coded  wines  attached 

•  CMOS  micros ocessar  tor  tow  voltage,  low  current  operator  6lo2CJ  VDC  unregulated  al  Bma. 

-  Lftv  CdStofton  low  inaeganct  adjusiawe  sinewave  output  0  Ki  4  von  5  oca*  to  peak 

-  Ciystat  conlral&d  to'  high  accuracy 

•  laosatltf  PH  output  m  tty  transmitter  wMi  10  is  aemg  sort)  tl  an  open  edtarior 
transistor  mat  w*  tandte  80  VX  at  300ma 

-  Fete  programmatic  wm  SUPPuEQ  keyooa'd 

•  ConfrruTw*  tone  to  inricaJe  accepted  parameter  otus  lows  to  indole  programming  error 

•  Ai.  programming  13  storad  in  a  nor -vofehte  EEPflDM  which  may  be  altered  al  any  lime 

•  Message  fengtn  over  200  characters  long. 

•  Trigger  ID  with  active  high  or  low 

•  Inhibit  ID  with  active  rugn  or  low  Will  hold  nit  ID  unlll  channel  is  cleat  el  traffic 

•  Gen&jates  repeater  courtesy  I  we  at  end  of  user  transmission  it  enabled 

•  DouDte  sidea  rase  and  mounting  hardware  suooued  lor  quick  mounting 

•  Operating  ftemperaiufe  range    -30  degrees  C  to  +65  degrees  C 

•  Fj    one  year  warranty  when  returned  to  the  tartan/  **  ffcjwr 

•  fcnme&ste  one  day  nehiery 

Programmable  Features 

•  Eight  programmable  selectable  rrtessages 

•  CW  speed  trum  f  to  99  WPM 

•  ID  interval  f inter  from  hQ9  minutes. 

•  IP  hold  oft  timer  trnn  Q-99  seconds 

•  CW  lorn  tmQwncy  frum  100  fl/  to  3000  hi 

•  Fwfit  porch  defy  mtervat  mm  0  to  9.9  seconds 

•  CW  of  MCW  operate*? 

$89.95  each 

programming  keyboard  included 
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GREATER  BALTIMORE 
HAMBOREE  AND 

CDCTPUTERrTST 

HOST  TO  THE 

ARRL  MD  STATE  CONVENTION 

WVWd 


MARCH  25  &  26,1995 

Timonium  Fair  Grounds 

Timonium,  Maryland 


THE  LARGEST  SHOW  OF  ITS  KIND 
IN  THE  MID-ATLANTIC  AREA 


ARRL  Forums  &  Programs    •  Banquet 
10  Acres  of  Indoor  and  Outdoor  Sales 

3  Buildings  •  1,100  Indoor  Spaces 

Buildings  for  Dealers  &  Manufacturers 

Indoor  Fteamarket  •  Outdoor  Tailgate 

FCC  Exams  •  Acres  of  Parking 

Over  18,000  Attended  Last  Year! 

Discount  2  day  admission  by  advance  sale  only,  CALL! 

Call:     410-HAM-FEST  Write:  G.B.H.&  C. 

Or:  1-800-HAM-FEST  Post  Office  Box  95 
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For  Z  Pay 
Delivery 
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1*800 
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FAX  (612)  786-6513 


Call  Today! 

Phone  Hours 

M-F  9<un-8pm 

Sat.  lOam-Spm 

CST 


MasterCard 


VISA 


Icom  Coupons 
Expire  2 


^HI^^^H 


738 


7  | 


Icom  does  it  again  with  a 
new  radio  worth  the  word 
"Great"  utilizing  DDS  ••*- 
oology.  1  Hi  of  tuning  reso- 
lution b  displayed  with  VOX, 
Rf  gain,  100  watt  1 00%  duty 
cycle.  101  me mories,  quick 
split  auto  Antenna  tuning 
with  step  function,  dual  CW 
ports  and  more  stack  up  to  a 
feature  packed  HF  rig. 


1549 


IC-ZCXAT 


ICOM 


High  power  &. 
compact  design 
set  Anew  perfor 
mance  pace.  This 
new  HT  offers  40 
memories,  Die 
cast  case,  CTCSS. 
It's  fresh   and 
exciting  from 
Icom. 

*277^ 

%  I  goo 


s267 


75 


IC-820H 


This  new  satellite  dual  band 
all  mode  base  Is  designed  to 
provide  critical  performance 
with  Icom  technology.  Com- 
petitively priced.  Features 
Include  data  port,  SO  memo- 
ries. TXCO,  noise  blanker. 
DDS.  compact  size  and  much 
much  mote. 


T2IA 


SAVE 

s30 


Dual  receivers  with 
single  band  transmit 
makes  this  HT  truly 
versatile  The  6  wan 
output,  lit  keypad, 
fast  scan.  DSQ, 
dock,  i  14  memo- 
ries and  a  compact 
design  add  up  to  a 
great  new  product. 


s329 


95 


It-nOOH 


TRIPLE 


Here's 
a  triple 
band  mobile  ready  to  go 
out  of  the  bo*.  This  rig  Is 
packed  with  features  to 
please  your  operating 
need*.  The  detachable  from 
panel.  642  memory  chan- 
nels and  more  Eel  you  expe 
rience  the  magic  of  Icom. 


s1259 


IC-W2IAT 


Here's  the  HF  rig  you've 
been  holding  out  fori  It 
features  a  full  1 00  watts 
output  from  160  meters 
through  6  meters  with  a  built 
in  antenna  tuner  and  power 
supply,  VOX.  PST.  RF  Gain. 
tO I  memories  and  more 
provides  you  with  the  latest 
features  and  fun. 


This  new  dual  band 
offers  innovative 
features  amateurs 
have  come  to 
expect  from  Icom. 
Auto-output  power 
selection,  70 
memories  pager 
function,  CTCSSh 
And  more. 


IC-23401 


This  new  2  meter/440  MHz 
dual  band  is  another  star  in  a 
new  product  line  up  for 
Icom.  Features  include  sepa- 
rate tuning,  volume  and 
squelch  controls  for  each 
band.  100  memories,  and 
high  power  output  to  make 
this  competitively  priced  unit 
a  real  winner, 

•TV 


IC-28IH 


SAVE 


This  50  watt  2  meter  mobile 
Is  equipped  with  a  data 
port.  440  MHj  receive.  60 
memories,  auto  dialer,  auto 
off.  direct  frequency  endy, 
and  cross  band  duplex 
operation.  Easy  one  touch 
operation  There's 
more  to  d]  sco vc  r  s  J  J  9  ° ! 

with  Icom.  -*250Q 


?354 


95 


[WOOD      Radio  City  I <  Sale  ^^    ES &4$MQ 


IC-2701 


we  1 


This  new  2  meter/ 70cm  dual 
band  mobile  will  wow  you 
WVtfh  all  its  new  features.  It 
sports  a  removable  from 

panel,  separate  controls  for 
tuning-volume  and  squelch. 
Remote  control  mike. 


Aiinco  Coupons 
Extended  to  2*95 


TS-51 


PRICE 

increase; 

DUE 


Enjoy  high  perfor- 
mance communica- 
tions plus  go-any- 
where convenience 
with  the  world's  small- 
est I  OOw  mobile  HF 
transceiver,  All  modes 
and  ail  bands  complete 
this  package, 
•  Limited  supplies. 


New 
VHF/ 
LIHFtri- 
bander 
with 

third  band  optional 
includes  many  en- 
hancements such  as, 
direct  frequency  entry, 
CTCSS  encode.  DTMF 
remote  control  and 
much,  much  more, 
Also  available  In  a  trt- 
band  model  TM-94ZA. 


|f  BONUS  SALE 

« YaesLi  Hat 
i  Icom  Hat 

-  Kenwood  HT  Case 

-  Radio  City  Cup 

*  Radio  AngeJ  Book 

*  Yaesu  Log  Book 

*  RQ  Log  Book  Cover 

*  |095  Calendar 
»  World  Map 

*  Kenwood  Log  Book 

-  ARRL  Hat 

-  Kenwood  Hat 

*  Operating  an 
Amateur  Radio 
Station  Book 

Just  ONE  per  Order. 


SAVE 


i. 


■DR-600T       OR-J 


SAVE 
MS 


This  easy  to  ^§e  d  jal 
bander  is  |am  packed 
with  special  fearures 
like  simultaneous  dual 
band  receive,  detach- 
able front  panel,  re- 
mote operation 
and  much, 
much.  *589'ts 

more.  *I000 


This  2  meter  mobile 
sports  all  the  features 
you  need  in  this  class 
transceiver.  Power  out 
Is  50  warts  with  DTMF 
mlc.  CTCSS  encode, 
bracket,  hardware  and 
power  cord  gets  you 
set  to  go  Into 

*  tight  *314*5" 

space.  Limited       %  j  500 


WITH 
CChJP 


s579 


95 


cc 


s29995 , 


New  Coupons 


TS-850S/AT 


NOW 

WITH 

SKIP 

;ai 


Full  Line  Up 


DIU200TH2 


0R-M06T 


Kenwood's  technol- 
ogy endows  the  T5- 
6505/ AT  with  specs 
mar  place  it  at  the 
top  of  amateur  radio 
equipment.  Automatic 
antenna  tuner.  1 00 
memories,  three  scan 
modes,  DOS,  digital 
PLL  system  plus  more, 


This  Hlffl  line 
dual  bander 
sports  a  dot- 
matrix  LCD  (for 
a  perfect  Alpha 
numeric  dis- 
play ,  62 
memories,  non- 
volatile memory 
with  ID.  DTSS, 
DTMr  a,  CTCSS 
V/V  4,  U/U 

receive  &.  "FET"  power 
make  this  a  winner 


AEA-AL1NC0 

AMECO-ASTFI0N 

*  BENCHER  * 

BUTTERNUT*  COMET 

CUSHCRAFT  •  OAIWA 

HUSTLER -ICOM 

*  KANTRGNICS  ■ 

KENVUOO0  -  KLM 

LAKEV3EW  *  LAHSHN 

MFJ  -  MIRAGE 

-  OUT8ACKER ■ 

•RF  CONCEPTS* 

ROHM  TOWER  *  SMILEY 

•  S PI -R0  ANTENNAS  ■ 

•  TELEXING  A  IN  • 
TIME  WAVE  *  VlBROPLExl 

•  VALOR-PRO*AM« 
YAESU -AND  MORE 


Its  her  el  The  9600 
baud  data  radio  is 
committed  to  your 
digital  success-  True 
FJvL,  fast  switching 
with  a  high  duty  cycle 
makes  this  ready  for 
your  packet  station. 
•  DH - 1 200  Lb9 


New  propagation 
modes  and  new  con- 
tacts are  yours  on  the 
6  meter  band  with  this 
new  mobile  from 
Aiinco  It  offers  FM 
performance  with  1 00 
memories,  handler 
unique  splits,  tone 
encode,  time  out  timer 
1  more. 


-580T 

This  tiny  HT  Is 
a  feature 
packed  dual 
bander.  Ergo- 
nonric  design 
combined  with 
CTCSS  &.  DTMF 
paging.  Excel- 
lent sensitivity 
and  great 
audio  makes 
for  a  great 
radio 

companion. 
Limited 


SAV 
s25 


1  m 


-s2500 


COUPC 


s364 


95 


Df-GIT 


SAVI 
^40 


So  much  lor  so 
little.  This  2 
meter  HT  offers 
dual  band  re- 
ceive and  a 
spectrum  SCOpe 
display.  Full  fea- 
tures include  air 
band  receive- 
CTCSS  encode. 
DTMF.  DSQ.  SO 
memories,  scan. 
auto  dialer, 
auto  off 
and  more. 


S289" 
*4000 


249 


95 


Not  Responsive  For  Typographical  Errors. 


Call  For 

G-At«tl  o  g 

Ask  For 

Ext,  22 


Prices  Subject  To  Change  Without  Notice, 


expires 
February    JCfl 

1905 


Authorized  Factory  Warranty  Center 

We  offer  factory  authorized  warranty  service  tor  learn,  Kenwood  and  Y*c$*  Wr  service  ail  rn*5u*  *nd  modeH  Ow t  cu*o*'raer»  may  tend  wiy  product  iecfstinhg  servke  to  is.  ant  w«  wii 
hpndle  ii  fm  rhem,  Tlhis  H  *.  oi*-«op  ^eftfe*  imm  (wrcps  mi  cu^btvct*  havrrg  FTtore  fun  H191  hXM^r  *\  thb  hobby  H  you  new  a  custom  cubic  for  pOdtet  *nd  don't  hire  time  to  rruke  «.  krt 
us  do  it  For  you  CA  P  LMA  IL5.  mods  arc  Alio  #rdilabt«  at  featondbic  rates  10  auirnnxcd  rums  Only. 

2663  County  Road  I,  Mounds  View.  MN  551 12  Store  Hours:  M-F.  10:00  am- 8:00  pm,  Sa.t.:  10:00  am-5:00  pro 

Metro:  (612)786^4475  -  Natl  Watls:  I -800-426  2S9 1  ■  FAX:  {612)768-6513      Phone  Hours:  M-F,  9:00  am-8:00  pmh  Sat.:  10:00  am-5:00  pm 


CIRCLE  153  ON  READER  SERVICE  CARD 


For  2  Day 


«    ■    >    « 


«   *   #   •  + 


1*800 
426*2891 


Call  For  Catalog 
Ask  For  Ext.  22 


•*••»•••«» 


Call  Today! 


«»•*»#  + 


FAX  (612)  786*6513 


Phone  Hours 

M-F  9am -8pm 

Sat.  10am  -5  pm 

CST 


Cad 


V7S4 


#w 


■H 


FT-I000D 


Funs  fun.  but  you  can  be 
very  serious,  with  this  heavy 
duty  competitor  Dual  recetv 
crs.  ZOO  wan  output,  99 
memories  and  1 08  dB  dy- 
namic range  gives  you  the 
performance  edge, 


f 
f 


f RG- 1 006 


This  new  high  performance 
table  top  receiver  provides 
general  coverage  from  50 
KHz     30  MHr  in  all  and  FM 
at  an  after  oable  price,  fea- 
njres  include  50  memories, 
noise  blanker.  10  MHz.  100 
and  I  KHz  tuning  steps, 
selectable  attenuation,  twin 
docks  and  scan  mode. 


FT -990 


FILTERS 

I-XMI0S 

$*  69.95 

1  ■  XF- 1  IOC 

$16495 

l-XF!  I0CN 

SI  69.95 

• 

l-XF-C 

S 164  95 

• 

1  .  XFD 

S164.95 

• 

I-YF-110C 

SI 64  95 

♦ 

I-YT-IIOCN 

SI  69.95 

: 

I*XF-F455M€ 

5169.95 

1  -  XF-  I0.9M 

SL  29.95 

* 

l*XM09C 

5124  95 

• 

1  *  XF-445K 

5169  05 

* 

1-  YF-100 

5124.95 

• 

I-YMOI 

5164.95 

• 

I*YM12A 

5124  95 

• 

|»  YF-1I2C 

SI  24.05 

• 

The  new  FT- 990  combines 
the  basic  technical  features 
of  that  top-of-meltnc  model 
with  several  new  advances 
In  both  transmitter  and 
t eeeiver  drtUTtry.  Digit* J 
filter,  90  memories,  wide 
dynamic  range  and  mud) 
more? 
•  FT-990DC  HB I**1 


* 

« 
« 

* 


Sofid  state  design  with  a 
built  in  antenna  tuner  makes 
for  a  no  fuss  QSO  in  tough 
condition*  This  amplifier 
provides  a  full  1 200  input 
and  allows  manual  tuning  if 
desired   Its  time  to  try-  this 
competitor- 


SAVE 

MORE 


This  new  transceiver  delivers 
the  fun  and  performance 
you're  looking  for  while 
staying  on  a  budget!  It  has 
100  wan  output,  100 
memories,  DOS.  IF  Shift  FFT 
front  end  and  a  general 
coverage  receiver. 


Satellite  and  all  ■  mode  2m/ 
70cm  work  gets  exciting 
with  this  full-feature  trans- 
ceiver, i-frikect  tuning.  I  2 
unlink  memories.  100 
memories,  and  2  optional 
modules  offers  band  exten- 
sions for  6m.  220MHz,  or 
1.2  GHz  operation. 


FT-690R/H 


Portable  or 
mobile,  this  6 
meter  all- 
mode  trans- 
ceiver delivers 
fun  and  func- 
tion- The  10  watt  linear 
amplifier  dips  on  in  place  of 
an  optional  battery  case  to 
extend  your  operating  hori- 
zon. 
•  FT- 290     2m  Txcr        *579** 


*  FT -790     70cm  Txcr  '679 


•v 


The  FT- 
900/ATis 
a  revolu- 
tionary 
HF  trans- 
ceiver which  answers  the  call 
for  a  truly  practical  mobile 
radio,  la.  unique  remote- 
head  construction  allows 
instaiiaiion  where  no  other 
transcervet  can  be  mounted. 
100  watts,  100  memories, 
dual  VFO's.  IF  Sotch  and 
many  more  features. 
«  FT-900        MIB9" 


FT-290R/H 


Portable  or 
moblte.  this  ?, 
meter  all- 
mode  trans- 
ceiver delivers 
fun  and  hjnt 
bon.  The  Z5  watt  linear 
amplifier  dips  on  In  place  of 
an  optional  battery  case  to 
extend  your  operating  hori- 
zon. 

•FT  690    omTxa       -6S9" 
TT-790     70  cm  Txcr  i679*s 


-2500M 


SAVE 

$20 

MORE 


^AJ^^^^^^^^^L 


This  new  Z  meter   mobile 
Porr  ows  *ts  luggedness  from 
the  FT  2400H  while  adding 
great  new  features  such  as 
advance  track  tuning,  rime 
out  timet.  A.P.O,.  9600  ops 
option,  31  memories,  the 
new  "omni-gtow*  LCDdis- 
and  more! 


359 


2* 


Yaesu  Coupons 
Extended  to  2*95 


'-22I 


SAVE 

*20 

MORI 


This  compact,  hilt -featured 
mobile  comes  with  49 
memories.  tODTMfauto 
d  Ui I  memories,  A.ltS-  CTCSS 
encode,  digital  squelch  and 
Ugh  ted  keypad  are  standard 
features. 


« 


Radio  City  lc  Sale 

RoniissaZF 

Vacsu  Hat 
I  com  Hat 
Kenwood  HT. 
Radio  City  Cup.  ' 
Radio  Angel  Book 
Vaesu  Log  Book 
RC1  Log  Book  Cover 
1995  Calendar 
World  Map 
Kenwood  Log  Book 
ARRL  Hat 
Kenwood  Hat 
Operating  an  Amateur 
Radio  Station  Book 

Just  ONE  per  Order; 


Be  a  part  of  the  space  age. 
Track  the  shuttle  and  new  birds 
with  the  G-5400B  AZ/E  I  Yaesu 
rotor,  Already  have  an  azimuth 
rotor?  Add  i  he  O  500 A  El 
rotor  to  the  top  nt  your  tower. 


C-270O5OX 

C-SOOSOX 

G800S 


*969** 
»4UT* 
*329" 


G-SO0A 
4Z89* 


G-5400B 
*5i9^ 


Whether  you  are  installing  a  station  for  professional  HF  communica- 
tions, a  satellite  ground  station  or  merely  a  rota  tor- controller  combi- 
nation Yaesu  has  the  rotor  for  you.  Designed  to  last  a  lifetime,  ail 
Yaesu  rotors  are  housed  in  weatherproof  melamine  coated  die-cast 
aluminum  and  permanently  lubricated  to  insure  maintenance-free 
operation  under  all  climare  conditions. 


The  removable  front  panel 
lets  this  dual  twnder  fit  any 
installation   h  features  50w 
Out  on  2  meters.  J5w  our  on 
70  centimeters,  JZ  merno- 
ries.  CTCSS  encode  and 
PAGE  mode 


This  dual  band  mobile  fea- 
tures 100  memories.  crO*.^ 
band  repeat,  lighted  keypad, 
built-in  duplexer  and  a  small 
footprint.  Dual  watch  capa 
bifiry  rounds  out  this  50/35 
wart  VHF/UHF  transceiver. 
Packet  ready. 


: 


FT-51 


R/31 


NEW 


This  new  H.T-  Is  the 
world's  smallest  dual 
bander.  FET  output,, 
back  lit  keypad.  V+V< 
U-LI  and  U+V  oper- 
ating modes 
plus-menu  guide. 

I  CTCSS  encode.  DTMF 
I  paging.  I  20  metno- 
I  ties,  cloning.  SIS 
I  (ask)  and  so  much 
I  more  you  have  M> 
I  hold  and  try  hi 


rr-nR 


SAVE 

s20 

MORt 


This  new  HT  packs 

the  features  you 

want  in  a  small 

size.  It  features  a 

new  alphanumeric 

display,  super 

small  profile,  new 

square  ~D"  battery 

design,  Nt  keypad, 

AM  air  craft  rey 

cetve.  DSQ  &  CTCSS  encorie- 


Authorlzed  Factory  Warranty  Center 

We  otter  facto-ry  Authorized  warranty  service  For  leant,  Kenwood  and  Yiiesu  Wc  vrivkr.  ,i  i  ri  j  -■■  ,\r>ti  mod«i»,  Our  customers  miry  wnct  any  product  iec|urring  service  to  us.  and  we  will 

handle  ir  fw  them,  This  li  a  one-srop  Mrvict  fh,tt  heep5  OUT  cysromcra  Having  mtirf  tun  than  hisslc  in  rhLs  hybtiy    If  you  need  a  Cliatom  Cdbl?  lot  pACfcct  Jfid  don't  have  time  [q  ETi^tkp  It,  («! 
■ji  lIo  it  tur  you,  CAP  &  M.A.R.S    T.otlb-  ,vr  dlw  AVAllAltfe  dt  rcdiOndLjle  rAtrs  to  authorized  hams  only, 

2661  County  Road  I,  Mounds  View,  MN  551 12  Store  Hours:  M-F,  10:00  am -8:00  pm.  Sat,:  10:00  am- 5:00  pm 


Not  ftesponsibte  For  Typographical  Errors. 


Call  For 

Catalog 

Ask  For 

Ext,  22 


Upires 
February    MKtM. 

iw5      c; 


Metroj  {012)786  4475  *  Natl  Wattss  1-800-426-2891  *  FAX:  (612)768-6513      Phone  Hours:  M-F,  9:00  am-8:00  pm,  Sat.:  10:00  am -5:00  pm       Prices  Sub]  ecr  To  Change  With  out  Notice. 


CIRCLE  153  ON  READER  SERVICE  CARD 


Number  12  on  your  Feedback  card 


Cheap  Dual-Band  Yagi 

A  fine  VHF/UHF  beam  made  from  old  TV  antennas. 


by  Marty  Gammel  KA0NAN 


Last  summer  I  was  looking  for  a  dual- 
band  (2  meters  and  70  cm)  yagi  antenna, 
I  looked  at  the  commercial  designs  available 
and  felt  that  they  had  too  many  design  com- 
promises. The  commercially-made  antenna 
was  a  five-element  2  meier  yagi  with  a  gam- 
ma match,  mounted  on  one  side  of  the 
boomt  and  a  five-element  yagi  for  70  cm  on 
the  other.  I  felt  lhal  there  was  too  much  in- 
teraction between  the  elements  of  the  two 
antennas,  because  they  were  side  by  side  on 
the  same  boom. 

The  design  I  decided  to  make  was  a  five- 
element  2  meter  yagi*  having  about  9  dB  of 
gain,  with  a  six-element  70  cm  yagi  directly 
in  from  of  it  on  the  same  boom.  The  six-ele- 
ment yagi  would  have  about  10  dB  gain,  and 
both  should  have  excellent  front-toback  ra- 
tios. For  the  2  meter  beam.  I  used  a  design  I 
had  published  in  the  December  1 993  issue 
of  73  Amateur  Radio  Today,  1  am  very  hap- 
py with  the  excellent  performance  of  lhal 
design,  and  will  explain  just  how  to  combine 
the  VHF  beam  and  UHF  beams,  one  in  front 
of  the  other.  For  the  70  cm  version  I  read- 
justed the  director  spacings,  and  added  an- 
other director  to  give  some  extra  gain.  1  like 


using  a  "T  match  balanced  feed  system 
rather  than  a  gamma  match,  The  gamma 
match  system  can  skew  the  pattern  of  an  an- 
tenna, while  the  *T"  type  balanced  feed  sys- 
tem gives  a  straight,  more  symmetrical  pat- 
tern of  radiation. 

People  give  me  their  old  TV  antennas  and 
1  strip  off  all  of  the  pieces  of  aluminum  tub- 
ing that  are  usable.  These  1  save  for  future 
projects,  (Only  the  short  or  bent  pieces  of 
tubing  and  the  plastic  parts  are  not  reused.) 
This  project  uses  a  square  boom  that  is  80" 
long.  If  you  have  a  longer  one,  you  can  cut  it 
down  to  size. 

Our  friendly  local  Amateur  Radio  Con- 
signment Center  was  my  source  for  the 
3/16"  aluminum  tubing.  Only  $2  for  a  12- 
foot  long  piece  (such  a  deal!).  Almost 
enough  to  make  two  UHF  beams.  I  chose  to 
use  BNC  chassis  mount  connectors  on  this 
project;  you  may  want  to  use  SO- 239  or  N- 
type  connectors  instead.  I  used  two  different 
styles  of  panel  mount  BNCs  in  this  project. 
Use  the  type  you  prefer.  My  neighborhood 
hardware  store  had  a  good  supply  of  3/16" 
pushnuts,  just  the  thing  for  attaching  the 
UHF  elements  to  the  boom. 


Radio  Shack  is  my  source  for  the  plastic 
boxes  needed  to  hold  the  balun  jvsL*mblies. 

With  some  good  luck  scrounging,  this  du- 
al-band VHF  and  UHF  antenna  can  be  made 
for  about  $10.  You  may  want  to  purchase  a 
duplexer  for  about  $30,  to  allow  you  to  run  a 
single  fecdline  to  your  dual-band  radio. 
(More  on  this  later.) 

1  referred  to  the  ARRL  Antenna  Book  15th 
edition,  for  the  proper  way  to  make  the 
baiun.  They  are  easier  to  make  than  you 
think.  Due  to  our  harsh  winters,  I  needed  to 
enclose  the  baluns,  and  I  also  needed  good 
solid  mounts  for  the  T  match  feedpoints.  I 
chose  plastic  project  boxes  from  Radio 
Shack.  The  box  thai  measures  2-1/2"  by  4- 
3/4"  by  1-1/16"  (Radio  Shack  project  box 
#270-222,  S2.59)  will  house  the  balun  for 
the  2  meter  portion  of  the  antenna. 

For  the  70  cm  balun,  1  chose  the  Radio 
Shack  project  box  #  270-220  that  measured 
V  by  4"  by  \\  for  $1.99.  The  beam  itself 
was  easy,  using  an  80"-long  square  boom 
from  an  old  TV  antenna  as  a  starting  point. 
On  the  2  meter  portion  of  the  antenna,  I  used 
3/8"  diameter  aluminum  tubing  for  the  ele- 
ments and  hF  match  bars.  To  further  im- 


.             About  9dB  Gain 
on  2  meter  Band, 
1 0dB  on  70cm  band 

Two  meter  Lengths 
Ref,  39  3/4" 
Driven  38  7/S" 

1st  Dir.  37  7/8" 

c 

M- 

j 

2nd  Dir.  36  3/4' 
3rd.  Dir.  35  1/2" 

J 

T_" 

S 

U  clamp 

• 

. 

70  Centimeter  Lengths 

X^see  text) 

Ret  13" 

Driven  12,75- 

IstDif.  12.4" 

2nd  Dir.  1 2* 

13" 

9" 

15  1/2" 

1 T 

3rd  Dir,  11, 75- 
v  4th,  Dir.  11,6" 

L_f 

3/8"  aluminum  tubing                        3/1 6"  Aluminum  tubing 
used  on  2  Meter  antenna                    used  on  70CM  Antenna 

^  70  Centimeter  Spacings 
Ref.  to  Driven  4,25* 

Dual  Band  S  by  6  Beam  With  Balanced  feed  System 

Driven  to  1st  Dir.  3" 

Bslun  feed  used  on  2  Meter  Beam,  and  on  70CM  Beam, 
Baluns  made  from  RG-59U  coax.  1/2  wave,  and  1/4  wave 
sections  for  each  band  (see  text). 

1st  Din  10  2nd.  Dir.  5.12* 
2nd  Dir.  to  3rd,  Dir.  5 A2m 
3rd  Dir  to  4th.  Dir.  5.5" 

Figure  L  The  Dual-Band  Yagi  has  an  80"  boom  length. 
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AMATEUR  TELEVISION 


GET  THE  ATV  BUG 

^^HMMffiffl»k.     ^1 0  watt  pep 

Transceiver 

Only  $499 

Made  in  USA 
Value  +  Quality 

from  over  25years 
in  ATV  .W6GRG 

Snow  free  line  of  sight  DX  is  90  miles  -  assuming 
14  dBd  antennas  at  both  ends.  1 0  Watts  in  this  one 
box  may  be  all  you  need  for  local  simplex  or  repeater 

ATV,  Use  any  home  TV  camera  or  camcorder  by 
plugging  the  composite  video  and  audio  into  the  front 
phono  jacks.  Add  70cm  antenna,  coax,  13-8  Vdc  @ 
3  Amps,  TV  set  and  you're  on  the  air  -  it's  that  easy! 

TG7LV10  has  adjustable  10  Watt  p.e.p.  with  one  xta!  on 
439.25,  434.0  or  426.25  MHz  &  properly  matches  RF 
Concepts  4-110  or  Mirage  D1010N-ATV  for  100  Watts. 
Hot  GaAsfet  downcon verier  varicap  tunes  whole  420-450 
MHz  band  to  your  TV  ch3.  7.5x7.5x2.7"  aluminum  box. 

Transmitters  sofd  only  to  Ircensed  amateurs,  for  legal  purposes, 
verified  in  the  latest  Callbook  or  send  copy  of  new  license. 

Hams,  call  for  our  complete  10  pg,  ATV  catalog 

including  downconverters,  transmitters,  finear  amps, 
and  antennas  for  the  400,  900  &  1200  MHz  bands. 


(818)  447-4565  m-tBam-5:30pm  pst 

RC,  ELECTRONICS 

2522  Paxson  Lane  Arcadia  CA  91007 


Visa,  MC,  UPS  COD 

Tom  (W&ORG) 
Maryann  (WB6YSS) 


PCB  /  Schematic  CAD  -  from  $195 


EASY-PC  -  For  single  sided  and 
multilayer  boards  to  I7"x17" 
Phenomenally  fast  and  easy  to  use. 
Over  16,000  copies  in  use  worldwide. 
EASY-PC  Professional    for  boards  up  to 
32"  x  32"  at  .001"  resolution,   16  layers 
Schematic  capture  and  nelfist  extraction  * 
integrates  seamlessly  with  PULSAR  and 
ANALYSER    III.  Runs  on   PC/XT/AT/ 
286/386/486  wrth  EGA  or  VGA  displays, 


Logic  Simulation  -  from  $195 


t  ■  **-^  ^t: ^^^u. 


-t-m 


1^ 


>w*        w  -■  h  *        i.  «  «  . 


PULSAR  and  PULSAR  Professional  - 

Full  featured  digital  logic  simulators. 
Allow  you  to  test  your  designs  quickly  and 
inexpensively  without  the   need   for 
sohisticated  test  equipment. 
PULSAR  can  detect  the  equivalent  of  a 
picosecond  glitch  occurring  once  a  week! 
Runs  on  PC/XT/AT/  286/386/496     with 
EGA  or  VGA  displays. 


Analogue  Simulation  -  from  $195 


_^— 


ANALYSER  III  and  ANALYSER  III  Pro, 

Powerful  linear  circuit  simulators  have  full 
graphical  output,  handle  R'sX's.C's,  Bipolar 
Transistors,  FETs,  Op-Amp's,  Tapped 
Transformers  and  Transmission  Lines  etc. 
Plots  Input  and  Output  Impedances,  Gain, 
Phase  and  Group  Delay  Covers  0001  Hz  to 
>10GHz.  Runs  on  PC/XT/AT/286/386/486 
with  EGA  or  VGA  displays, 


For  information  write,  fax  or  call: 

Number  One  Systems 

REF:  73,  1795  Granger  Ave.,  Los  Altos,  CA94024 

(415)  968  9306 
VISA  and  MasterCard  welcome. 


CIRCLE  T  ON  READER  SERVICE  CARD 


BUY  DIRECT  FROM  US,  THE  MANUFACTURER! 


SPECIAL 

FOR  THE 
MONTH  OF  FEBRUARY 


REPLACEMENT  BATERIES  FOR 
YAESUFT-11R/41R/51R 


YAESU/MAXON 


FNB-2 

FNB-3/3A 
FNB-4 

FNB-4A 

TNB-IO(S) 
FNB-1?(S) 


9.6v  @ 
12v  @ 

12v  @ 

7.2v  & 

12v  @ 


600 
1200 

750 
1000 

1150 


equiv.  la  FNB-1 1  [T  shorten) 
FNB-17  7£v  ©     600 

Sams  size  case  as  FNB-12 
'FNS-25  7.2v  6    600 

FN8-2&  7  2V  Q  1000 

TTO-26-S  7.2v©1500 

TNB-26A  9.6V  e     BOO 

"Same  size  as  FNB-26  casa 
FNB27  I2v«     600 

FNB-27S  12v  Q     BOO 

•{'A*  tonger  lhan  FNB27) 


MAH 
MAN 
MAH 
MAH 
MAH 
MAH 

MAH 

MAH 

MAH 
MAH 
MAH 

MAH 
MAH 


ON  ALL 

YAESU 

FT-11R/41R/51R 

REPLACEMENT 
BATTERIES 

LOOK  FOR  MARCH'S 
SPECIAL  OF  THE  MONTH 

MONTHLY  DISCOUNTS 
APPLICABLE  TO  END-USERS  ONLY 


YAESU  PART  # 


FNB-31 


-NB-33 


FNB-35  (S) 


** 


FNB  35  (S)  (S) 


FNB-38 


YAESU  SPECS 


4.8v  @  600mAh 


4.8v  e  1200mAh 


9.6v  9  600mAh 


W  &  W  SPECS 


4.8v  @  600mAh 


4.8v  @  1 500mAh 


7.2v  @  600mAh 


7.2v  @  1500mAh 


9.6v  @  600mAh 


•  Same  size  case  as  FNB-38 

"*  Baltery  is  1.3"  longer  than  FNB-38 


Prices  and  spociticaTiofts  subject  10  criarnje  wstfEuut  nonce 


W  &  W  ASSOCIATES 

800  South  Broadway,  Hicksville,  NY  11801 

WORLDWIDE  DISTRIBUTORSHIPS  AVAILABLE.  PLEASE  INQUIRE 

In  USA  and  Canada  Call  Toll  Free:(800)  221-0732  •  in  NY  State  Call:(516)  942-0011  •  Fax:(516)  942-1944 


NYS  residents  add  a  1/2% 
sales  lax.  Add  $4.00  for 
postage  and  handling 


MADE  IN 
THE  US.A. 

SEND  FOR 
r«EE  CATALOG 

AN0  PH1CE  UST 
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Photo  A.  Overall  view  before  installing  bahms  and  U -clamps. 


Photo  B.  Overall  view  showing  bahms  installed  on  opposite  sides  of 
the  boom,  ready  for  nming. 


prove  the  design  features  of  this  antenna,  at* 
so  From  the  A RRL  Antenna  Book  1  added  a 
ferrite  bead  choke  on  the  quarter-wave  RG- 
59U  line  section  of  ihc  balun.  The  local 
electronic  surplus  house  proved  Lo  be  a 
cheap  source  of  fertile  beads.  I  also  wound 
the  half- wave  RG59-U  section  of  coax  into  a 
four-mm  choke  to  fit  into  the  plastic  box  on 
the  2  meter  section  of  this  dual-band  anten- 
na, The  combination  of  the  ferrite  beads  and 
the  four-turn  choke  provide  feedline  isola- 
tion, and  avoid  radiation  from  the  feedline 
shield.  The  dimensions  for  the  *T"'  bars 
came  from  standard  design  lengths  for  gam- 
ma match  parts. 

On  the  70  cm  section  of  the  antenna,  I 
again  made  up  a  half-wave  section  of  RG- 
59U  coax,  and  also  a  quarter-wave  section 
of  RG-59U  coax  to  form  the  balun,  using 
more  ferrite  beads  on  the  quarter-wave  sec- 
tion. 

Assembly 

See  the  Parts  List.  Once  you  have  all  the 
needed  pieces,  you  can  begin  to  build  the 
beam. 

Once  all  the  old  elements  have  been  re- 
moved from  the  boom,  mark  where  you 
need  to  drill  to  mount  the  five  VHF  ele- 


ments. 1  found  that  by  mounting  the  ele- 
ments in  the  upper  third  of  the  boom  (about 
1/4"  in  from  edge)  the  spacing  for  the  l4Tw 
bar  straps  was  more  manageable:  all  the  ele- 
ments' centerpoinls  line  up,  and  the  beam 
will  look  better.  I  scribed  a  line  along  the 
length  of  the  boom  to  mark  the  cenicrline  for 
drilling  the  element  mounting  holes.  If  you 
can  use  a  drill  press  to  drill  the  element 
holes,  they  will  be  square  to  the  boom.  After 
the  holes  are  drilled,  try  fitting  the  3/8"  tub- 
ing in  each  VHF  element  hole,  and  ihc  3/16" 
UHF  elements  in  their  holes.  Check  for 
squareness  lo  the  boom  w?ith  a  square. 

The  spacing  for  the  elements,  center-to- 
center  on  the  2  meter  portion  of  the  antenna, 
are;  reflector  lo  driven  element,  13";  driven 
element  to  first  director,  9":  first  director  to 
second  director,  15-1/2":  second  director  to 
third  director,  17".  On  the  70  cm  portion,  af- 
ter a  1 "  space  from  the  2  meter  antenna,  the 
reflector  to  driven  element  spacing,  center  to 
center,  is  4*1/4*':  the  driven  element  to  first 
director,  3tf;  first  director  to  second  director, 
5-1/8";  second  director  to  third  director,  5- 
1/8;  third  director  to  fourth  director,  5-1/2", 

Cut  all  the  elements  to  length  and  flatten 
one  end  of  each  of  the  two  6-1/2"  match 
bars.  Flattening  about  1/2"  will  do  (sec  pho~ 


to/drawing).  Drill  a  1/8"  hole  in  the  flattened 
area,  and  round  off  the  comers  (see  Figure 
2).  Attach  all  five  elements  to  the  boom  us- 
ing the  1"  stainless  steel  screws. 

Now  drill  the  holes  for  mounting  the 
BNC-type  pane!  mount  and  the  1"  #8  bolts 
in  the  plastic  box,  and  attach  ihc  mount  with 
three  of  the  four  bolts.  (The  fourth  bolt  will 
attach  the  coax  shield  of  the  quarter-wave 
section  on  the  baJun  later  on  in  the  construc- 
tion of  the  antenna.) 

For  UHF  make  the  3/16"  match  bars  3" 
longT  flattening  about  3/8"  on  one  end  of 
each  bar.  Use  a  5/64"  drill  bit  to  drill  the 
holes  for  mounting  the  bolts  on  the  UHF 
balun  box,  and  for  drilling  through  the 
match  bars, 

Making  the  Choke  and  Balun  Assembly 

Siart  with  the  2  meter  balun  first,  using  a 
piece  of  RG-59U  about  14'1  long  for  the 
quarter-wave  section,  and  prepare  both  ends 
as  shown  in  the  drawing.  Do  the  same  to  a 
26-1/2"  piece  for  the  half-wave  balun  sec- 
tion. Allow  3/4"  on  each  end  of  both  coax 
sections  for  dressing  the  ends  for  use.  Wind 
the  longer  section  of  coax  into  a  four-turn 
coiL  Tape  the  coil  temporarily  in  a  couple  of 
places,  just  to  hold  it  until  the  finished  balun 


lNC-r¥PE   fir 
SO-239    UOUNT 


3  Ml"  by  4  SM* 

plMtit  bttufl  troi 


^ 


T  Mi 


at£h  bar 
leedpoinis 


T 

O 

-^ 

S  1/3 T  Ma  left  bar 

-5"  match  bar- 


TT-   flatten  end 


dee   te«t) 


J 


\ 


RG-69U   co-*x 


Figure  2.  The  balun  box  for  2  merer  yagi.  (The  70  cm  ha  I  tin  box  is  similar) 
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MFJ's  world  famous  3  KW  Antenna  Tuner 

If  you  won  9t  settle  for  less .  * .  here  is  the  finest  3  KW  tuner  money  can  buy  I 


The  MFJ-989C  is  not  for  everyone. 

However,  if  you  make  the 
investment,  you'll  get  [he  finest  3 

KW  antenna  tuner  money  can  buy, 
Here's  why  . .  - 

Massive  i hinsmitting  t 'upucitors 

You  get  l wo  massive  25 0  pf 
transmitting  variable  capacitors 
with  detailed  logging  scales.  They 
can  handle  amps  of  RF  current  and 
withstand  6000  RF  volts  because 
the  plates  are  smoothed  and  polish- 
ed and  have  extra  wide  spacing. 
Precision  Roller  Inductor 

A  precision  roller  inductor,  3 
digit  turns  counter  and  spinner  knob 
jjives  you  exact  inductance  control 
for  absolute  minimum  SWR. 

Hall  bearings  on  steel  shafts 
give  you  a  velvet  smooth  vernier 
Feel  and  long  term  durability. 

You  won  i  have  arcing  problems 


Cross-Needle  Meter 


with  this  roller  inductor.    *^*W  ^r 

Firm  springs  put  high  MFJ-9&9C     You  get  a  lighted  peak  and 

pressure  on  a  plated  contact  wheel  average  reading  Cross-Needle 
for  exce  1  lent  e  1  e  c  tr  i  cal  c  on  I  act .        S  W  R/Wattmete  r  w  i  th  200  and 

Wide,  low  inductance  straps       2000  watt  ranges.  Its  new  diree* 
are  used  for  high  currents  and  a       tional  coupler  gives  you  accurate 
new  core  minimizes  RF  loss.  readings  from  1 .8  to  30  MHz.    Oon  t  settle  for  less,  get  yours  today! 


f 


Super  Heavy  Duty  Balun 
You  get  a  super  heavy  duty  cur- 
rent  balun  for  balanced  hi.es/lt  has 
two  giant  2 xh  inch  powder  iron 
toroid  cores  and  is  wound  with 
Tef!onm  wire  connected  to  high 
voltage  ceramic  feedlhru  insulators. 
It  lets  you  operate  high  power  into 
balanced  feedlines  without  core 
saturation  or  voltage  breakdown. 

Ceramic  Antenna  Switch 

X  two  wafer  6  position  ceramic 
antenna  switch  with  extra  large  <xm- 
tacts  gives  you  trouble  free  switching, 

Plus  much,  much  more 

You  al  so  get  a  300  watt  dummy 
load,  full  one  year  unconditional 
guarantee,  flip  stand,  all  aluminum 
cabinet,  tough  baked  on  paint, 
locking  compound  on  all  nuts  and 
bolts.  3  KW  PER  10V4x4'/2xl5  in. 


More  hams  use  MFJ^  tuners  than  all  other  tuners  in  the  world! 
Why  settle  for  an  imitation  when  you  can  have  the  real  thing? 


MFJ's  deluxe  300  Walt  Tuner  MFJ's  super  value  Tuner 


M  FJ -949  E        More  ham s  use  the  MFJ  -949E  than 
*1  ^Q95  an-  ol^er  antenna  tuner  in  the  world! 

1«3?  Why?  Because  you  get  proven 

reliability,  the  ability  to  match  just  about  anything 
and  a  one  year  unconditional  guarantee, 

You  get  ;i  lighted  peak  and  average  reading 
Cross-Needle  SWR/w  act  meter,  antenna. switch.  4: 1 
balun  Tor  balanced  lines,  1 .8-30  MHz  coverage  and 
a  full  size  dummy  load  that  easily  handles  300  watts 
of  abusive  tune -up  power. 

New  S  position  antenna  switch  lets  you 
pre -tune  into  dummy  load  to  minimize  QRM. 

The  inductor  switch  is  designed  for  high  RF 
vol  tage*  and  currents-it's  not  aplastic  switch  made 
for  small  signals  and  wired  with  tiny  gauge  wire. 

Each  MFJ-949E  cabinet  is  chemically  treated 
and  has  a  new  tough  scratch-proof  vinyl  Cladding 
-  not  paint  that  can  scratch  or  chip  off.  You  won't 
find  a  tougher,  longer  lasting  finish  anywhere. 

MFJ's  versatile  1.5  KW  Tuner 


M  FJ  -94 1 E       The  n<?  w  ^FJ  -  94 1 E  give  s  y  ou  a  300 

$  f  0995  watl  ^** tuner  w"k  lighted 

Cross-Needle  Meter  that  covers  every- 
thing from  1.8-30  MHz  for  an  incredible  $109.95. 
Antenna  switch  selects  2  coax  lines  (direct  or 
thru  tuner),  random  wire,  balanced  line  or  external 
dummy  load.  4:1  balun.  1000  vull  capacitors* 

2  Knob  Differential-T  Tuner 


MFJ's  smallest  Vena  Tuner 

wJlEin-  MFJ-90IB 

MFJ-90IB  is  our   $cq$5 

smallest  -5x2x6     **** 
inches  --(and  most  afford- 
able) 200  watt  PEP  tuner  - 
w  hen  both  your  space  and  your  budget  is  limited. 
Great  for  matching  solid  state  rigs  to  linear  amps. 

MFJ's  random  wire  Tuner 

Operate  all    MFM6010 
bands  anywhere    $9095 
with  any  trans-         *»*J 
ceiver  with  the  MFJ- 16010. 
It  lets  you  turn  a  random  wire 
into  a  transmitting  antenna,  1,8-30  MHz. 
200  watts  PER  Ultra  small  2x3x4  inches. 

MFJ's  VHF  or  IMF  Tuners 


MFJ921orMFJ^:4 

S69M 


^ — -^ ^^^ 


MFJ-962C       Use  your  barefoot  rig  now  and  have 
$229ds  ,hc  capacity  to  udd  a  1 ,5  KW  PEP 

amplifier  later!  Lighted  Cms s-Needle 
SWR/WaUmeter.  6  position  antenna  switch, 
Teflon9  wound  balun,  ceramic  feed  thru  insulators 
for  balanced  lines.  L8-30MHT  l(PAx4V:*147/«in. 

MFJ's  portable/ QRP  Tuner 

Tunes  coux.    .„,  0_.  _..._ 

balanced  lines,     Njw;     TH  5.S-S 
random  wire  L8-    O^J  - m  -1  \M  Q|  vJ 

30  MHz.  Cross -Needle  Meter 
SWR.  30/300  or  6  watt  QRP  ranges.  6x67^2  lh  in 


MFJ  986       Th*  MFJ-W6  DifferentiaUT" 

S2S995  ~  'cnoD  mner  uses  il  differential 

capacitor  lo  make  tuning  foolproof  and 
easier  than  ever  It  ends  constant  re-tuning  with 
broadband  coverage  and  gives  you  minimum  S WR 
at  only  one  best  selling,  3  KW  PEP  1.8-30  MHt. 

Roller  inductor  makes  tuning  smooth  and  easy. 
Turns  counter  lets  you  quickly  re -tune  to  frequency. 

Lighted  Cross-Needle  Meier  reads  SWR/ 
foTward/reflexrteuTptftfjy average  power  in  2  ranges. 
Current  balun  reduces  feed  line  radiation  and  forces 
equal  currents  into  unbalanced  antennas, 

MFJ's  mobile  Tuner 

MFJ-945D 

Don't  leave 
home  without 
this  mobile 
tuner!  Let  the 
MFJ-945D 

extend  your  antenna  bandwidth  so  you  don 'I  have 
to  stop,  go  outside  and  adjust  your  mobile  whip. 
Small  8x2x6  inches  uses  little  room.  Lighted 
Cross-Needle  SWR/Wattmeter  makes  tuning  easy 
while  in  motion.  Has  lamp  switch.  L8-30  MHz. 
300  watts  PEP.  Mobile  mount,  MFJ-20,  $4.95, 


MFJ-921  covers  2  Meters/220  MHz.  MFJ -924 

covers  440  MHz.  SVYR/Watt meter  8x2!/2x3  in. 
Simple  2-knob  tuning  for  mobile  or  base, 

MFJ's  awtffi€ial  RF  Ground 

Creates       MKJ-931  HMMWtfi 

artificial  RF       *7995 
ground.  Elimi- 
nates or  reduces  RF  hot 
spots,  RF  feedback.  TVI/ 
RFi,  weak  signals  caused 
by  poor  RF  grounding.  Also  electrically  places  a 
far  away  RF  ground  directly  at  your  rig  by  tuning 
out  reactance  of  connecting  wire. 


s89*5 


Free  MFJ  Catalog 

Write  or  call  toil-free . . .  800-647-1800 


Nearest  Dealer/Orders:  800-647-1800 

24  Hour  FAX:  (601)  323-6551 
Technical  Help:  800-647-TECH  (8324) 

MFJ  ENTERPRISES,  INC 

P.  O.  Bo*  494,  Miss  State,  MS  39762 
(601 }  323-5869;  8-4:30  CST  Mon.-Fri, 
76206. 1 763@compuserve.com;  Add  s/h 
Prices  iirwl  spec  i  clean  mis  subject  to  change  .  O  ]$94  MFJ  Enterprises,  tttc. 


MFJ . . .  making  quality  affordable 


CIRCLE  AS  ON  READER  SERVICE  CARD 


Pfwto  C  Placement  of  70  cm  balun  on  boom. 


is  installed  in  ihe  larger  plastic  project  box 
#270-222.  Solder  the  shields  from  both  sec- 
tions of  coax  together.  Install  the  balun  as- 
sembly in  the  balun  box.  Be  certain  that  all 
connections  are  correct.  On  the  VHF  balunT 
install  ihe  closed-end  crimp-type  connector 
on  each  end  of  the  center  conductor  of  the 
half-wave  coax.  Install  ihe  i"  #8  bolts 
through  ihe  crimped  connectors  using  wash- 
ers, and  apply  a  washer  and  nut  to  the  out- 
side of  the  plastic  box.  After  doing  this,  re- 
move the  tape  from  the  coil.  Install  as  many 
ferrite  beads  as  you  have  room  for  on  the 
end  of  the  quarter- wave  coax  section  (I  had 
room  for  six  ferritc  beads).  Solder  a  closed- 
end  crimp-type  connector  to  the  shield  and 
then  conned  it  to  the  fourth  mounting  bolt 
for  the  BNC-type  panel  mount  fittings.  Sol- 
der the  center  conductor  to  the  center  termi- 
nal of  the  BNG  Apply  Crystal-coie  or  some 
other  type  of  sealer  to  everything  in  ihe 
balun  box. 

To  make  the  UHF  balun  assembly,  cut  an 
8"  section  of  RG-59U  coax  for  the  half- 
wave  section,  and  form  it  into  a  loop  that 
will  fit  in  the  smaller  #270-220  project  box. 
Cut  a  4"  section  of  RG-59U  coax  for  the 
quarter-wave  section.  Solder  the  shields 
from  the  half- wave  section  and  one  end  of 
the  quarter-wave  section  together.  Put  the  re- 
maining four  ferrite  beads  on  the  other  end 
of  the  quaner-wave  section  of  RG-59U 
coax. 

The  Mystical,  Magical  "TH  Match  Bars 

Attach  the  lT"  match  bars  to  the  balun 
boxes.  Cut  and  form  3/iT  wide  straps  around 
the  driven  elements  and  match  bars.  You 
will  need  two  pieces  about  4- 1/2"  long  for 
the  VHF  straps,  and  two  pieces  about  2-1/2" 
long  for  the  UHF  straps,  Then  drill  holes  to 
boll  the  straps  to  the  tubing,  You  will  need 
about  1-3/8"  between  the  "T"  bars  and  [he 
driven  element  on  the  VHF  section.  Spacing 


for  the  strap  should  be  about  4"  from  the 
center  of  each  r  #8  stainless  steel  boll  on 
the  balun  box.  On  the  UHF  section  you  will 
need  about  5/8"  spacing  between  the  driven 
element  and  the  *T*  bars;  the  straps  should 
be  about  V  from  the  end  of  the  match  bars. 
Drill  a  weep  hole  in  the  lowest  corner  of  the 
balun  boxes  for  drainage  once  the  boxes 
have  been  mounted  on  the  boom.  At  this 
point  add  a  ground  wire  from  the  BNC-type 
connectors  to  the  boom. 

Check  all  connections,  nuts,  bolls,  and 
screws  and  then  mount  the  antenna  on  a 
non-conducting  masi,  ready  for  tuning.  Most 
antenna  companies  neglect  to  tell  you  that  a 
metal  mast  is  seen  by  the  antenna  as  an  oul- 
of-place  element  that  will  detune  the  anten- 
na. Tape  the  coax  to  the  boom  and  bring  the 
coax  down  the  mast,  away  from  the  antenna. 

Tuning  the  Completed  Antenna 

Tuning  the  antenna  is  easy.  Do  the  2  me- 
ter section  first,  then  the  70  cm  section.  Con- 
nect a  coax,  SWR  meter,  and  your  radio  to 
the  antenna.  Check  the  SWR  at  the  top,  cen- 
ter, and  bottom  of  the 
frequency  area  of  de- 
sign. By  noting  the 
pattern  of  the  SWR 
curve,  you  will  know 
whether  to  move  the 
match  bars  in  or  out 
for  the  best  match. 
Move  them  only 
about  1/8"  at  a  time, 
rechecking  the  SWR 
curve  as  you  go. 

Mine  was  very 
close  to  the  center  of 
the  designed-for  fre- 
quency, and  only  had 
to  be  adjusted  aboui 
1/8"  from  the  text  Be 
sure  to  make  all  ihe 


adjustments  of  the  straps  on  (he  "T"  bars 
equal. 

Dual  Feedlines  or  Single-Feedline 

Now  is  the  time  to  decide  wheiher  or  not 
to  use  a  duple xcr  and  phasing  lines  cut  to 
half- wave  multiples,  or  a  single  feedline.  If 
you  have  a  dual-band  rig  with  one  connec- 
tion for  a  single  fcedline,  and  no  internal  du- 
plexes a  duplexer  system  is  necessary.  1 
have  single-band  rigs  and  plenty  of  hardline, 
so  for  me  dual  feedlines  were  not  a  problem. 
To  make  up  dual-phased  lines  to  go  to  a  du- 
plexes find  the  velocity  factor  of  your  coax, 
and  use  a  half-wave  for  2  meters  and  three 
half-waves  for  70  cm.  Attach  the  duplexer  at 
this  point.  You  will  still  want  to  do  your  pre- 
liminary tuning  of  the  antennas  separately, 
then  with  the  duplexer  installed,  with  its 
phasing  lines  installed  as  a  final  check. 

Builder's  Notes 

If  you  are  going  to  use  the  single  feedline 
system,  and  your  duplexer  is  built-in  on  your 
radio  already*  you  may  try  using  a  *T  fit- 
ting to  join  the  feedlines  at  the  antenna  (see 
text).  Except  for  buying  the  ferrite  beads  and 
the  plastic  boxes  to  make  clean,  neat  weath- 
erproof feedpoints,  all  the  3/8"  aluminum 
came  from  my  stockpile  of  old  TV  antenna 
parts*  and  the  3/16"  aluminum  tubing  came 
from  our  friendly  local  Amateur  Radio  Con- 
signment Center.  All  the  hardware  is  com* 
mon.  and  can  be  bought  from  any  local 
hardware  or  building  supply  store. 

I  cut  all  ihe  aluminum  to  length  with  a 
common  plumber *s  tubing  cutter.  1 1  gives  a 
more  finished  end  than  if  you  cut  it  with  a 
hacksaw.  Each  VHF  element  is  installed 
through  the  boom,  and  fastened  with  a  1M  #8 
stainless  steel  screw.  Be  careful  noi  to  over* 
tighten  these  screws  because  you  may  bend 
the  element. 

Mark  the  UHF  elements  for  the  depth 
needed  to  attach  the  3/1 6"  pushnuis.  I  used  a 
piece  of  the  3/8"  tubing  to  push  the  pushnuts 
onto  the  elements.  If  you  cannot  find  an  old 
TV  boom,  most  local  scrap  metal  dealers 
will  sell  aluminum  square  and  round  tubing. 

When  you  arc  cutting  the  coax  be  careful 
to  measure  the  lengths,  and  to  check  the 
velocity  factor  for  the  coax  you  use.  My 


Phow  D,  Placemen!  of  2  meter  balun  on  boom. 
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Parts 

flQMong  l*-square  afcmiinum  boom  fold  TV  antenna  type) 

2*1/2"  x  4-3/4*  x  M/16*  plastic  project  box  Radio  Shack  #270-322,  $2.59 

2"  it  4*  x  1 "  plastic  project  box  Radio  Shack  #270-220, 1  99 

Piece  of  scrap  sheet  aluminum,  brass,  or  copper  (for  match  bar  straps) 

10  Ferrite  beads  (to  make  the  tenite  chokes)  (see  text) 

12.5"  section  of  RG-59U  coax  (finished  length)  {see  text)  VHF 

25'  section  ol  RG-59U  coax  (finished  length)  (see  text)  VHF 

B1  section  or  RG-59U  coax  (finished  length)  (see  text)  UHF 

4*  section  ot  RG-59U  coax  (finished  length)  (see  text)  UHF 

2  pieces      3/B*  x  6-1/2"  aluminum  tubing  (VHF  T  match  bars) 

1  ptece       3ft"  x  39-3/4"  aluminum  tubing  (VHF  reflector  element) 

1  piece        3/8'  x  38-7/8'  aluminum  tubing  {VHF  <imm  element) 

1  ptece       3/8"  x  37-7/8"  aluminum  tubing  (VHF  first  director) 

1  piece       3/8"  x  36-3/4"  aluminum  tubing  (VHF  second  director) 

1  piece       3/8"  x  35-1/2"  aluminum  tubing  (VHF  third  director) 

2  pieces      3/16"  x  3"  aluminum  tubing  (UHF  T  match  bars) 

1  piece  3/16"  x  1 3"  aluminum  tubing  (UHF  reflector  element; 

1  piece  3/16*  x  12-3/4'  aluminum  tubing  (UHF  driven  element) 

1  piece  3/16"  x  12-a^a*  aluminum  tubing  (UHF  1st  director) 

1  pfece  3/16'  x  12"  aluminum  tabiig  (UHF  2nd  director) 

1  piece  3/1 6"  x  1l-a'4*  aluminum  tubing  (UHF  3rd  director) 

1  piece  3/16*  by  11-5rtT  aluminum  tubing  (UHF  4th  director) 

2  #8  by  1 "  flat  head  bolts  for  attaching  T  match  bars  to  VHF  balun  box 
5  #8  by  T  flat  head  self  tapping  stainless  steel  screws  (for  VHF  elements] 
4  #8  by  1 "  flat  head  self-tapping  stainless  steel  screws  (for  baiun  mounting) 


List 

4  #6  by  3/8*  flat  head  bolts  with  nuts  &  washers  (for  VHF  BNC  fifing) 

2  BNC  panel  mount  filings  (for  feedline  attachment  on  balun  boxes).  SO-239 

or  type  N  connectors  may  be  substituted  (your  choice) 
4  #6  x  3/8 H  fLalhead  stainless  steel  bolts  with  nuts  &  lock  washers 

6  C  rim  p-typ  e  closed  e  nd  co  nnecto  rs  (for  coax  connect  ion  s  ins  Ida  baluns) 

12  3/16"  Bat  push  nuts  (for  attaching  UHF  elements  to  boom) 

8  1/2'  long  2-56  nuts  and  bolts  (for  attaching  UHF  balun)  parts,  and  match 

bars  (see  text)  Radio  Shack 

2  3/4*  long  2-56  nuts  and  bolts  (lor  attaching  UHF  bafcun)  parts,  and  match 

Oars  (see  text)  Radio  Shack 

1  VHF-UHF  duplexes  (optional;  see  text) 

You  may  have  to  find  a  few  assorted  boJts  and  washers  in  your  junk  box  to  complete 
this  antenna.  (See  text.) 
Tools  List 
Electric  drill 

3/8*  drill  bit  (for  holes  In  boom  for  VHF  elements) 
3/16*  drill  bit  (for  holes  in  boom  for  UHF  elements) 
1/4"  dril]  bri  (for  removing  old  elements  from  boom) 
5/32*  drill  bit  (for  «8  screw  holes) 
Tin  snips  (for  cutting  match  bar  straps) 
Electrical  tape 

Waterproof  sealer  (for  baluns:  can  be  spray  or  brush  on) 
Aluminum,  copper,  or  brass  sheeting  (for  T"  bar  to  driven  element  straps) 
Drill  press  for  drilling  all  holes  (optional) 
Solder  and  soldering  gun  (for  crimp  type  connectors  Inside  balun  boxes) 


RG-59U  had  a  velocity  factor  of  66%.  The 
number  of  ferrite  beads  is  not  that  critical, 
but  they  do  stop  radiation  back  down  the 
coax  shield. 

Be  sure  to  drill  or  file  the  hole  for  the  cen- 
ter of  the  BNC  panel  mount  just  big  enough, 
but  not  so  big  that  you  get  a  sloppy  fit  (I  had 


to  use  a  butyl  rubber  caulk  on  my  VHF 
balun  box  because  of  this).  It  does  have  to 
seal  out  the  weather.  Tline  the  antenna  be- 
fore you  weatherproof  and  seal  up  the  plas- 
tic balun  boxes,  in  case  you  may  not  have 
wired  the  connections  right.  Make  nice  neat 
pigtails  on  your  coax  ends  so  that  they  will 


be  easier  to  attach. 

73s,  and  I  hope  that  you  enjoy  this  an- 
tenna project.  If  you  have  questions*  you 

may  write  to  me  {please  enclose  an  SASE 
#10  envelope  for  a  reply):  Marty  Gammel 
KA0NAN,  1703  Hewitt  Avenue,  St.  Paul 
MN  55104-1128. 


• 
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Number  13  on  your  Feedback  ca/d 


Grounding  and  Lightning 

Protection,  Part  1 

Protect  your  shack  and  yourself  from  lightning. 

by  Glen  E.  Zook  W5UOJ 


"science*1  of  grounding 


Is  there  realty  a  uue 
and  lightning  protection?  For  many  of  us 
ham  radio  operators,  grounding  seems  to  be 
more  of  a  l*blaek  an"  than  science.  Maybe  the 
best  way  to  appease  the  radio  gods  would  be  to 
try  a  few  incarnations  over  a  boiling  caldron! 

Now,  if  you  believe  all  thai,  1  have  a  bridge 
in  Brooklyn  you  may  be  interested  in!  Actual- 
ly, there  is  a  kernel  of  truth  in  the  above  para- 
graph >  for  many  things  which  do  not  seem 
plausible  are  truly  affected  by  grounding. 

First  of  all,  the  grounding  requirements  due 
to  the  presence  of  radio  frequency  energy  are 
different  from  those  required  for  lightning  pro- 
tection. Thus,  two  different  grounding  systems 
are  needed  for  the  vast  majority  of  amateur  ra- 
dio installations:  one  fof  RF  grounding  and  one 
for  lightning  protection. 

This  month  we  will  take  a  concerned  look  at 
lightning;  in  the  second  part  of  this  article,  next 
month,  we  will  look  at  RF  grounding. 

Protecting  Yourself 

At  present,  there  are  two  different  schools  of 


thought  on  the  subject.  The  first  is  to  take  all 
necessary  precautions  to  prevent  the  strike;  the 
second  is  to  ground  the  heck  out  of  everything 
so  that  if  you  take  a  strike  there  is  sufficient 
protection  for  your  equipment.  Frankly,  I  be- 
lieve in  both;  Take  all  the  necessary  precau- 
tions and  then  ground  everything! 

Many  lightning  "experts"  believe  thai  all  a 
lightning  rod  does  is  attract  lightning.  A  close 
parallel  in  the  amateur  radio  world  is  the  ama- 
teur with  the  lowly(?)  ground  plane  or  vertical 
antenna,  On  the  surface,  it  would  seem  that 
lightning  would  strike  this  unobtrusive  antenna 
less  often  than  it  would  a  large  yagi  array.  In 
facu  the  opposite  is  true! 

Lightning  does  not  start  from  the  sky  and 
travel  downward.  It  appears,  especially  from  a 
distance,  to  travel  in  a  downward  motion,  from 
the  sky  to  the  earth,  but  it  actually  starts  from 
the  ground  up.  As  a  charged  air  mass  (usually 
clouds)  comes  into  an  area,  the  possibility  of 
an  article  on  the  earth  gaining  enough  charge 
for  a  lightning  strike  increases  enormously. 
The  causes  of  this  static  build-up  arc  varied. 


but  include  things  like  the  wind  blowing  across 

the  antenna. 

If  this  static  discharge  is  not  dissipated 
rapidly,  small  "lightning  bolts"  called  feelers 
start  coming  from  the  end  of  the  antenna,  tow- 
er, etc.  These  feelers  grow  longer  and  longer, 
and  have  a  duration  sometimes  approaching 
minutes  rather  than  seconds!  Finally,  these 
feelers  are  met  by  the  primary  stroke  of  light- 
ning coming  from  the  sky.  Yes,  the  vast  majori- 
ty of  lightning's  energy  comes  from  the  sky, 
but  without  the  feelers  coming  from  the  ground 
there  would  be  no  lightning  strike. 

What  happens  with  the  lightning  rod  or,  in 
the  case  of  amateur  radio,  the  vertical  antenna, 
is  that  there  is  very  little  on  the  end  of  the  an- 
tenna to  dissipate  the  electrical  charge.  A  rule 
of  thumb  is  that  an  item  will  "protect"  an  area 
equal  in  radius  to  twice  the  height  of  that  item. 
Or,  conversely,  the  vertical  or  tower  will  draw 
energy  from  a  circle  on  the  ground  equal  to 
twice  its  height  (see  Figure  1 }.  For  example,  a 
30-foot  vertical  will  draw  energy  from  a  circle 
60  feet  in  radius  (120  feet  diameter).  Actually, 
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Hemisphere  of  Grounding 


Radius  Equal  to  Length 
of  Ground  Rod 


Top  View 


Figure  J.  The  hemisphere  of  grounding.  The  effective  ground  is  equal 
to  a  hemisphere  with  a  radius  equal  to  the  length  of  the  ground  rod. 
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Antenna,  etc, 
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Dissipation  Device 


Hose  Clamps 


Dissipation  Device 


Hose  Qamps 


Figure  2.  Placement  of  dissipation  devices  on  a  typical  tower. 


Fig,  At.  The  iimmeur  radio  operator  adds  a  xerticaL 
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Fig.  A2.  As  a  charged  mast  moves  closer,  cmrrrnt  flows  from  the  earth  to  the 
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Fig.  Al  Ai  the  charge  increases,  a  "f refer"  begins  id  form, 
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Fig.  AS.  Lightning  strikes! 


Fig  A6.  The  ham  pun  up  a  mone  temples  aiireiam  system. 


A  Corona  forms  instead  of  feeler. 


Fit;  Al.  When  a  corona  if  present  a  feeler  cumuv  farm.  Thus,  there  wilt  be 
no  lightning 
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Fig.  A4.  As  the  "feeler"  grows  longer,  the  main  charge  comes  pom  the  iky. 


Fig.  AH.  Thunderstorm  fiavs  tavemge)  in  the  U.S.  per  year, 
r/™  us  j  r-    ■    MtfbfA  now ; 
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the  area  protected  is  a  cone  with  the  apex  at  the 
lop  of  the  tower  (or  vertical),  and  the  base  of 

the  cone  a  circle  with  a  radius  equal  lo  twice 
the  height  of  the  antenna, 

All  this  energy  is  concentrated  into  a  very 
small  area.  In  the  case  of  a  vertical  with  a  solid 
top  (corona  ball,  etc.)  this  is  usually  in  the 
neighborhood  of  a  square  inch  or  so.  In  the 
case  of  a  vertical  which  ends  in  open  tubing, 
the  actual  area  is  in  the  order  of  0.1  square 
inch,  if  that!  The  resuli  is  a  very  concentrated 
charge,  which  tries  to  make  contact  with  the 
energy  from  the  sky.  This  happens  whether  or 
not  ihe  end  of  the  antenna  is  insulated 

With  yagis,  the  energy  is  dissipated  over  a 
much  larger  area.  The  result  is  that  there  is 
much  less  chance  of  gaining  a  sufficient  level 
of  charge  to  get  the  feelers  started.  In  the  com- 
mercial radio  world  there  are  all  sorts  of  items 
available  to  help  dissipate  the  charge.  Many  of 
these  take  the  form  of  a  spline  ball  or  some 
similar  arrangement, 

A  spline  ball  consists  of  many  wires  or  alu- 
minum foil  strips  connected  to  a  common 
point,  This  effectively  increases  the  area  of  the 
tower,  or  other  antenna  support,  and  dissipates 
the  energy  built  up  by  static,  In  the  case  of  an 
intense  electrical  storm  these  devices  may  ac~ 
tualty  glow  from  corona  discharge.  This  is 
fine,  because  the  energy  is  being  dissipated 
rapidly  and  wilt  not  become  a  feeler. 

Large  yagi  arrays  act  somewhat  as  a  spline 
ball,  dissipating  the  electrical  energy  rapidly. 
However,  the  higher  the  antenna  array,  the 
more  antennas  are  required  to  dissipate  the  en- 
ergy. 

Spline  balls  can  be  bought  (they  cost  in  the 
neighborhood  of  $150  apiece),  or  they  can  be 
built.  The  key  to  their  placement  is  not  that 
they  be  on  the  highest  pan  of  the  tower,  but 
that  they  be  locaied  near  the  top.  In  the  case  of 
antennas  mounted  on  top  of  the  tower  you  can 
mount  a  spline  ball  on  each  leg  near  the  top  of 
the  tower  and  still  get  excellent  protection. 
With  lowers  over  100  feet  in  height,  it  is  rec- 
ommended that  spline  balls  be  placed  every  75 
feci.  This  is  to  reduce  the  chaise  as  it  is  devel- 
oped along  the  tower. 

Grounding  for  lightning  protection  actually 
has  two  functions:  to  allow  the  charge  built  up 
on  the  antenna  a  ground  path,  and  to  protect  in 
the  case  of  a  direct  strike.  As  stated  above,  if 
you  keep  the  charge  built  up  from  producing 
feelers,  then  you  will  not  take  a  strike. 

Grounds  for  lightning  protection  must  be  as 
straight  as  possible  from  the  item  being  pro- 
tected, Very  gentle  arcs  are  a  must;  avoid  right- 
angle  bends  at  all  costs.  A  right-angle  bend 
places  a  very  high  impedance  in  the  ground 
wire,  and  the  lightning  will  often  jump  off  the 
ground  wire  and  go  elsewhere'  Keep  the 
ground  wire  in  a  straight  line;  never  loop  down 
and  back.  When  connecting  with  a  ground  rod, 
bring  the  ground  wire  into  the  rod  with  nothing 
between  the  rod  and  wire.  Clamp  it  very  se- 
curely or  thermal-weld  it  in  place.  Never  bend 
a  ground  wire  over  90  degrees— the  lightning 
will  continue  downward,  ignoring  the  remain- 
der of  the  wire! 

All  coaxial  type  feedlincs  should  be  ground- 
ed at  three  points:  at  the  top  of  the  tower,  at  ihe 
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bottom  of  the  tower,  and  at  the  entry  point  into 
the  building.  Ground  the  feedline  by  removing 
the  outer  covering  of  ihe  coax  and  attaching  a 
ground  wire  to  the  shield.  There  are  commer- 
cial attachments  made  for  this  purposet  but 
simple  hose  clamps  can  be  used  lo  attach  the 
ground  wire. 

After  attaching  the  ground  to  the  coax 
shield,  make  sure  to  waterproof  the  area. 
Again t  there  are  all  sorts  of  products  available 
on  the  market  to  do  this  job,  One  very  effective 
method  is  to  use  the  cheap  black  plastic  tape, 
available  for  prices  like  39  cents  a  roll  at  home 
handyman  centers  (don't  buy  the  good,  more 
expensive  brands!).  This  tape,  after  just  a  few 
days  in  above-freezing  weather,  congeals  into  a 
waterproof  mass,  just  what  the  doctor  ordered 
for  protecting  the  ground  joint. 

Keep  the  ground  wire  traveling  downward 
in  as  straight  a  line  as  possible  until  making  the 
ground  connection  ro  the  tower,  ground  rod, 
etc,  A  number  diagrams  accompany  this  article 
to  show  how  to  accomplish  the  best  grounds 
possible. 

The  use  of  "CAD  Welding"  or  other  thermal 
bonding  techniques  can  be  used  if  dealing  with 
a  solid  object  like  a  ground  rod  However,  nev- 
er use  these  techniques  when  dealing  with  hol- 
low objects  like  a  tower  leg.  The  heat  generat- 
ed by  the  thermal  process  causes  the  galvaniza- 
tion inside  the  leg  to  dislodge,  thus  setting  the 
stage  for  corrosion.  After  a  relatively  short 
lime*  the  tower  rusts  from  the  inside  out! 

When  clamps  or  bolts  are  used,  they  should 
be  checked  every  six  months.  Just  loosen  and 
retighten  the  holt  or  clamp  to  remove  any  traces 
of  corrosion  which  may  have  built  up.  This  is 
not  necessary  with  the  connections  made  to  the 
coax  shield  which  have  been  waterproofed  with 
the  plastic  tape  or  other  methods, 

Each  and  every  leg 
of  a  lower  must  be 
grounded!  This  in- 
cludes even  small 
towers.  Bring  the 
grounds  to  separate 
ground  rods  located 
near  each  lower  leg, 
The  use  of  rods  over 
five  or  six  feel  long  is 
usually  unnecessary; 
four-foot  rods  give 
good  grounds. 

The  power  line 
ground  must  be  good 
At  the  point  at  which 
the  power  line  enters 
the  building  a  ground 
should  be  in  place  on 
the  neutral.  Often, 
this  is  just  a  piece  of 
#14  wire  clamped  to 
the  conduit  entering 
the  meter  base.  This, 
in  turn,  is  usually 
clamped  to  a  three- 
foot  ground  rod  driv- 
en into  the  soil  at  the 
base  of  the  meter  Re- 
place this  wire  with  a 
much  heavier  wire,  at 


least  m  or  larger  Make  sure  the  ground  rod  is 
OK,  and  follow  the  rules  about  no  large  bends 
in  the  ground  wire. 

Anything  external  to  the  building  should  be 
grounded,  including  TV  antennas,  metal  on 
chimneys,  etc.  The  idea  is  to  bleed  off  any  po- 
tential charges  which  can  build  into  those 
strong  enough  to  produce  ihe  feelers  which  re- 
sult in  lightning. 

There  are  all  sorts  of  devices  available  from 
commercial  sources  which  will  limit  the  possi- 
bility of  lightning  strikes.  But,  the  pricing  on 
these  is  outside  the  budget  of  all  but  a  very  se- 
lect handful  of  amateurs.  Even  spline  balls  are 
expensive.  However,  there  is  a  method  of 
building  suitable  dissipation  devices, 

Dissipation  Device 

A  simple  but  effeciive  dissipation  device 

can  be  made  from  galvanized  electric  fence 
wire,  a  few  hose  clamps,  and  a  short  piece  of 
e.mx  (electrical  metallic  lubing)  conduit.  The 
electric  fence  wire  is  available  in  0.25  (1/4)- 
mile  and  longer  lengths  at  many  handyman 
centers.  In  this  area  the  price  was  58.40  plus 
tax  for  a  0.25-mile  roll  of  17  gauge  wire.  The 
emu  conduit  is  about  S3  for  a  10*foot  lenglh 
of  0J5  (3/4)- inch  material.  This  is  sufficient 
material  to  make  a  quantity  of  up  to  10  dissipa- 
tion devices.  Using  a  hacksaw  or  Lubing  cutter, 
cut  the  desired  number  of  pieces  either  12 
inches  or  18  inches  long,  Then,  cut  one  end  of 
the  tubing  lengthwise  about  3  inches  with  a 
hacksaw  It  is  besi  lo  cut  ihe  tubing  twice,  at  90 
degrees  to  each  other,  but  one  cut  will  work. 

Cut  lengths  of  galvanized  wire  18  inches 
long.  Make  sure  there  are  enough  to  entirely 
fill  the  end  of  the  conduil,  working  in  as  many 
lengths  of  wire  as  possible.  When  using  0.75 
inches  diameter  conduit  you  can  usually  get  in 


Galvanized  Fence  Wire  18"  Long 


Solder  Her© 


EMT  Electrical  Conduit  0.75"  Diameter 


Figure  3.  Diagram  of  a  upline  ball.  Cut  conduit  12  or  18  inches  long. 
Split  the  end  about  2  or  3  inches  with  a  hacksaw.  Insert  wire  into  the 
conduit  and  secure  it  with  a  hose  damp.  Solder  the  hose  of  the  fence 
wire. 


at  least  150  wires.  If  you  use  05-inch  conduit, 

you  can  gel  in  about  75  wires.  Then,  secure  the 
cut  end  of  the  conduit  with  a  hose  clamp  at  the 
very  top  of  the  cut.  Next,  using  a  propane  torch 
and  acid  core  solder,  solder  the  wires  right  next 
to  the  piece  of  ejn.t..  You  don't  have  to  solder 
them  to  the  conduit,  but  you  do  warn  to  keep 
the  wires  together  Finally,  flare  out  the  wire 
ends  to  form  a  circle  from  12  to  15  inches  in 
diameter-. 

Next,  this  array  must  be  mounted  at  or  near 
the  top  of  the  tower  See  Figure  2.  If  the  tower 
height  is  over  75  feet,  put  two  or  more  sets  of 
dissipation  devices  on  each  tower  leg,  not  over 
75  feci  apart. 

When  dealing  with  spline  balls  for  the  sides 
of  the  tower,  a  slight  modification  must  be 
made  in  their  construction.  See  Figure  3,  Cut 
the  conduit  about  18  inches  long  instead  of  12 
inches.  Then,  at  the  end  which  has  not  been 
notched,  make  a  45-degrec  bend  about  6  inch- 
es from  the  end.  Clamp  this  6  inches  to  the 
tower  leg  with  two  hose  clamps.  This  can  also 
be  done  with  the  devices  which  are  installed  at 
the  top  of  the  lower,  if  so  desired. 

Usually,  the  hose  clamps  are  sufficient  to 
make  satisfactory  connections  between  the 
tower  leg  and  the  dissipation  device,  However, 
ground  wire  {#14  is  fine)  can  be  connected  be- 
tween the  device  and  a  boll  holding  the  lower 
together.  Drill  a  hole  large  enough  to  pass  a 
#10  bolt  through  the  conduit  and  attach  the 
ground  wire.  Make  sure  the  wire  is  connected 
well  at  both  the  dissipation  device  and  the  tow- 


er. Yon  can  use  pieces  of  the  galvanized  fence 
wire  for  making  these  connections.  By  doing 
so,  you  will  minimize  the  corrosion  due  to  dis- 
similar metals.  If  you  use  copper  wire  for  these 
connections,  use  a  solder  lug  at  both  ends  of 
the  ground  wire  to  prevent  corrosion  from  the 
dissimilar  metals. 

Make  sets  of  these  devices  equal  to  the 
number  of  legs  on  the  tower.  Usually  this  will 
mean  sets  of  three,  but  in  some  cases  sets  of 
four.  Although  the  use  of  these  devices  will  not 
ensure  that  a  lightning  strike  will  never  hap- 
pen, they  greatly  reduce  the  chances  (in  some 
cases  by  as  much  as  99%)  of  that  happening. 
Also,  the  spline  balls  can  be  used  to  protect 
wood  poles  by  placing  one  ai  the  top  and  run- 
ning a  ground  wire  down  the  side  of  the  pole. 

The  devices  can  be  attached  to  the  tower 
legs  by  various  means,  including  4iLH  bolts, 
muffler  clamps,  or  hose  clamps.  Hose  clamps 
are  cheap  and  are  very  durable,  usually  made 
of  stainless  steel.  These  are  available  at  any  au- 
tomotive store,  at  most  discount  stores,  and 
even  in  some  grocery  stores* 

Spline  balls  can  be  made  from  conduit 
which  is  only  0.5,f  in  diameter  However,  you 
should  double  the  number  of  devices  since 
they  will  be  approximately  one  half  the  size  of 
those  made  with  the  0.75"  conduit.  Place  them 
every  35  to  40  feet  along  ihe  tower  leg  instead 
of  the  75  feet  placement  of  the  0.75"  models. 

Spline  balls  will  not  absolutely  prevent 
lightning  strikes.  However,  they  will  greatly 
reduce  the  probability  of  one  because  they  dis- 


sipate the  charge  being  built  up  on  the  antenna 
system. 

There  are  all  sorts  of  hints  which  apply  to 
lightning  protection.  However,  by  following 
the  guidelines  outlined  here  you  can  protect 
yourself  from  virtually  all  strikes* 

The  antennas  at  W5UOJ  consist  of  three 
towers,  all  on  a  city  lot  70  feet  by  1 30  feet.  The 
small  tower  has  a  440  MHz  vertical  with  a 
height  to  the  top  of  around  37  feet  The  Hy* 
Gain  HyTower  is  55  feet  tall,  and  the  primary 
tower  starts  with  a  full  size  20  meter  3-element 
at  55  feet  and  proceeds  through  15,  10,  6,  and 
vertical  and  horizontal  beams  for  2  meters  at 
67  feet  The  location  is  just  one  half  block 
from  the  highest  point  in  the  ciiy,  about  8  feet 
of  elevation  difference, 

In  over  22  years,  these  antennas  have  never 
been  hit  by  lightning,  even  though  my  neigh- 
bor across  the  street  has  lost  three  trees  and  a 
chimney  to  lightning!  About  a  year  ago,  the 
power  transformer  located  at  the  back  comer 
uf  the  lot  took  a  direct  strike.  This  was  about 
30  feet  in  elevation  below  the  top  of  the  lower 
located  about  60  feel  away;  however,  the  an- 
tennas were  not  hit. 

No  one  can  guarantee  that  any  system  is 
perfect.  No  one  can  guarantee  that  a  lightning 
strike  will  never  occur.  But,  by  taking  the  nec- 
essary precautions  to  ensure  that  the  eneigy  is 
bled  ofT,  the  possibility  of  taking  a  strike  will 
be  reduced  greatly. 

The  second  part  of  this  article,dealing  with 
RF  grounding,  will  appear  next  month. 
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SEE  THE  SPACE  SHUTTLE  VIDEO 
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Hams,  call  for  our  complete  10  page  ATV  catalogue. 
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Hams ats 


Number  \4  on  your  Feedback  card 


Andy  MacAiiister  WASZtB 
14714  Knights  Way  Drive 
Houston  JX  77083 

In  the  Fast  Lane 


February  marks  the  fifth  an- 
niversary  of  the  launch  of 
UoSAT-D,  today  known  as  UoSAT-3 
or  UoSAT-OSCAR-14.  This  was  the 
first  amateur-radio  spacecraft  to  car- 
ry an  open- access  9600-bps  digital 
trans-ponoer.  The  RF  links  to  and 
from  the  satellite  were  designed  for 
frequency-shift  keying  (FSK)  using  2 
meters  for  the  uplink  and  70cm  for 
the  downlink.  Today  the  satellite  is 
only  used  lor  commercial  applica- 
tions on  non-ham  frequencies,  but  t 
ushered  in  an  era  of  acute  interest  in 
amateur-radio  high-speed  digital 
communications  from  space. 

Three  satellites  are  currently  used 
for  9600  bps  ham  operation  including 
UoSAT-OSCAR-22,  Kttsat-OSCAFh23 
and  Kitsat -OSCAR -?5  All  are  in  (ow- 
earth-orbit  (LEO)  and  provide  four  to 
eight  passes  a  day  each  for  most 
earth  stations.  They  do  not  operate 
using  standard  packet- radio  formal, 
but  require  that  ground  stations  run 
specialized  software  on  PCs  and 
communicate  with  the  terminal  node 
controfler  (TNC)  in  the  KISS  mode. 

U-O-22  is  primarily  used  for  gale- 
way  traffic.  Most  of  the  files  sent 
through  this  satellite  are  bulletins  and 
messages  routed  between  terrestrial 
packet  systems,  The  satellite  pro- 
vides an  alternative  to  the  usual 
shortwave  connections. 

K-O-23  and  K-O-25  carry  files 
posted  by  individuals.  They  act  as 
flying  mailboxes  or  bulletin-board 
systems  (BBS)  in  the  sky.  Digital 
files  of  all  types  have  been  sent 
through  these  satellites.  Most  files 
are  short  mail  messages,  but  many 
picture  files  using  the  highly  com- 
pressed JPG  format  or  sometimes 
GIF  encoding  have  been  uploaded. 


Amateur  Radio  Via  Satellites 


Voice  files  in  either  rWAV  or  VOC 
format  have  been  sent  and  many  PC 
programs  have  also  gone  through  ihe 
systems. 

Just  like  terrestrial  BBSs,  it  it's  dig- 
ital it  can  be  loaded  into  the  satellites, 
but  unlike  land  systems,  these  ham- 
sats  do  not  have  disk-drive  storage. 
All  the  files  are  saved  in  random -ac- 
cess memory  (RAM)  and.  due  to  Nm* 
ited  storage  space,  wilt  be  dropped 
on  a  first-int  first -out  basis. 


Equipment  Needs  for  9600 

A  typical  home  system  Includes 
moderate  to  small  crossed  yagis  or 
other  circularly  polarized  antennas  lor 
2  meters  and  70cm,  Right-hand  cir- 
cular polarization  (RHCP)  is  ade- 
quate, but  many  antennas  have 
switchers  to  allow  left-hand  circular 
polarization  (LHCP)  selection,  Rota- 
tors for  azimuth  and  elevation  are 
needed  to  aim  the  antennas.  Some 
rotator  control  boxes  are  configured 
for  a  computer  control  interface,  but 
less  expensive  ones  are  not.  Quality 
coax  is  a  must  at  these  frequencies. 

Most  stations  use  dual-band  base- 
station  radios,  but  lesser  radios  can 
do  very  well,  For  the  2  meter  uplink 
all  that  is  needed  is  an  FM  transmit- 
ter, preferably  capable  of  1  to  2  kHz 
tuning  increments,  with  25  watts  out- 
put power.  A  point  in  the  modulator 
section  to  connect  the  9600  baud 
transmit  data  is  required.  This  is  usu- 
ally done  at  the  varacior  diode  or 
similar  circuit  just  past  the  micro- 
phone amplifier  circuits.  For  the  70cm 
receiver  an  FM  scanner  with  1  kHz 
tuning  increments  wilt  work  well.  Most 
receivers  will  require  a  new  bandpass 
filter  to  allow  for  the  wide  downlink 
signal  and  tuning  inaccuracy  usually 
caused  by  Doppler  shift  during  a 
pass.  Most  ham- rig  manufacturers  of- 
fer 20  to  30  kHz  filters  for  less  than 
$10.  These  can  be  installed  with  little 
or  no  degradation  to  nor  mat  voice  op- 


Photo  A:  Starting  the  Ground  Station  Control  program  in  WiSP  under  Windows 
shows  a  schedule  of  upcoming  satellite  passes. 


Photo  8:  WiSP  announces  a  K023  pass  just  prior  to  acquisition  of  signal  (AOS}. 


eration.  An  output  line  from  the  re- 
ceiver's discriminator  circuit  is  also 
needed.  It  is  typically  found  on  the 
output  pin  on  the  discriminator  IC  in 
newer  radios.  On  okter  rigs  the  dis- 
crete discriminator  circuitry  can  be 
found  just  before  the  audio  output 
stages  and  routed  out  of  the  radio  on 
a  shielded  cable. 

Standard  TNCs  are  usually  set  for 


1200  baud  to  the  radio.  For  9600 
work  a  new  TNC  is  needed,  or  an 
older  TNC  can  be  adapted  for  a  new 
high-speed  modulator-demodulator 
(modem)  circuit.  Kits  and  complete 
commercial  units  are  available  from 
many  manufacturers  both  for  com- 
plete high-speed  TNCs.  or  Just 
modems.  Instructions  are  usually  in- 
cluded for  the  necessary  radio  modifl- 


Photo  C:  During  a  U-0~22pa$$>  files  are  captured  and  activity  is  monitored. 
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Photo  D:  Calling  up  View-Dir  in  WiSP  to  checH  the  fiies  that  have  been  downloaded. 


Photo  E:  A  GOESS  weather  picture  sent  to  K+O-25  from  WB8LEM  started  as  a 
55K-hyte  JPG  fife  and  expanded  to  a  448K-byte  >GtF  image. 


Photo  F-  This  image  of  a  f tower  from  JA6VQY  was  uploaded  as  a  3QK-byte. 
JPG  fife. 


cations  to  attach  the  new  unit.  Most 
units  are  set  for  one  or  two  speeds, 
but  some  incorporate  digital-signal 
processing  {DSP}  chips  that  allow 
software  changes  to  set  speeds  and 
signal  types.  A  new  modem  from  the 
Tucson  Amateur  Packet  Radio  Cor- 
poration [TAPR)  is  called  the 
DSP-93.  This  kit  costs  just  over  $400, 
but  shows  great  promise  in  prelimi- 
nary on-ttie-air  tests-  U  can  run  pack- 
et from  300  to  9600  baud  and  many 
other  modes,  depending  on  software 
availability,  TAPR  can  be  reached  at 
8987-309  E.  Tanque  Verde  Rd.  #337, 
Tucson  AZ  B5749-9399,  and  via 
phone  at  (817)  3B3-0000  Or  fax  at 
(817)  566*2544. 

The  first  software  available  for 
communicating  with  9600  baud  satel- 
lites came  from  the  University  of  Sur- 
rey in  England  and  was  designed  for 
use  on  IBM  PCs  and  clones.  A  group 
of  four  programs  allowed  files  to  be 
modified  and  packaged  for  uplink  to 
the  satellite,  sent  to  the  satellite,  re- 
ceived and  then  unpacked  for  use. 
The  programs,  PFHADD+  PG,  PB 
and  PHS  respectively,  are  still  In 
common  use  today  and  do  a  great 
job. 

PG  is  used  to  send  files  lo  the 
satellite  and  does  not  put  the  TNC  in 


KISS  mode,  PB,  the  receive  program, 
Initializes  KISS  in  the  TNC  and  oper- 
ates using  broadcast  protocol.  All 
files  and  directory  listings  sent  from 
the  satellite  are  monitored  and  col- 
lected  unless  parameters  are  set  by 
the  user  to  block  certain  hie  types. 
Fl!es  of  specific  interest  to  the  user 
can  be  tagged  in  the  directory.  The 
program  will  send  a  request  to  the 
satellite  to  download  these  tagged 
files  or  partial  files.  If  the  request  is 
accepted  the  user  will  see  his  call  in 
the  queue  of  20  downloaders,  Popu- 
lar files  up  to  several  kilobytes  can  be 
collected  by  a  good  system  just  by 
monitoring  the  downlink.  Large  files 
will  require  requests  to  be  sent  to  the 
satellite  to  fill  holes  that  need  filling 
due  to  noise  or  signal  dropouts. 

One  of  the  main  complaints  asso- 
ciated with  the  UoSAT  programs  was 
the  lack  of  automation  for  file  han- 
dling. To  send  a  file  to  the  satellite  it 
must  first  be  processed  by  PFHADD 
and  after  it  is  downloaded  PHS  must 
be  used  to  unpack  it.  The  tile  might 
have  been  compressed  by  PKZIP  or 
LHARC,  requiring  further  interven- 
tion, The  solution  was  batch  files  to 
compose,  compress  and  pack  mes- 
sages lor  uploading  and  post  process 
files  received  during  a  pass.  The 


downloaded  files  could  be  unpacked, 
decompressed  and  placed  in  specific 
subdirectories  for  messages,  pro- 
grams, images,  etc. 

Are  You  WlSPIng  Yet? 

In  early  1994  Chris  Jackson 
ZL2TP0  generated  a  set  of  programs 
for  Microsoft  Windows  based  on  the 
wish  lisis  of  most  9600-baud  satellite 
users.  The  shareware  package  was 
called  WiSP  for  Windows  Satellite 
Program  For  computer  users  fluent 
with  Windows,  this  group  of  programs 
is  much  easier  to  use  for  station  con* 
trol  and  file  handling  than  the  previ- 
ous offerings. 

In  addition  to  doing  all  the  things 
available  with  the  UoSAT  programs, 
the  WiSP  packaf^e  includes  satellite 
tracking  software,  drivers  for  rotator 
interfaces,  event  scheduling  and 
message  composition.  Numerous 
help  files  are  built  in  to  allow  the  user 
to  configure  the  program  suite  for  in- 
dividualized operat+on. 

It  is  possible  to  set  WiSP  for  com- 
pletely automated  operation.  With  the 
main  program  GSC  (Ground  Station 
Control)  active,  the  system  can 
launch  programs  to  start  uploads, 
download  files,  aim  the  antennas, 
control  the  radio  frequencies,  check 


for  personal  mai)  in  the  satellite  direc- 
tory, download  any  set  message  pri- 
orities, unpack  and  sod  downloaded 
files,  and  then  close  programs  after 
the  pass  and  go  back  to  sleep  unlit 
the  next  satellite  comes  by. 

The  capabilities  are  numerous. 
Buzz  Gorsky  WHGI  wrote  an  article  in 
the  July/August  issue  of  The  AMSAT 
Journal  describing  he  program  func- 
tions and  how  to  get  initiated  with  the 
software.  The  help  files  don  t  provide 
enough  details  on  program  setup,  but 
few  "readme"  tiles  included  in  the 
package  are  enough  to  get  a  good 
Windows  user  started.  Roy  Welch 
W0SL  AMSATs  Software  Manager. 
is  working  on  a  more  involved  set  of 
instructions  based  on  the  article  by 
Buzz. 

The  complete  package  is  available 
as  shareware  from  the  AMSAT  ftp 
(file  transfer  protocol}  site  on  the  In- 
ternet. The  address  is  ftp.amst.org.  It 
this  doesn't  work,  use  the  iP  (Internet 
Protocol)  address  of  19235. 156  5. 
Answer  the  user  name  query  with 
"anonymous*  and  password  request 
with  your  Internet  address.  The  WiSP 
programs  are  in  the  subdirectory 
amsat/software/wlndows/wisp.  To 
register  shareware  the  donation  is 
$40  to  AMSAT.  850  SKgo  Ave.,  Suite 


Photo  G:  A  composite  picture  from  OH2LU  to  VK3AHJ  included  a  text  message 
describing  SSTV  activity  on  HE 


Photo  H:  OE3EV  downloaded  the  ohginaf  image  from  KB2MVN,  added  some  pic- 
tures of  his  own  and  resent  ft  via  K-O-25  as  a  98K-uyte .  GtF  file. 
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Photo  I:  Schematics  in  many  forms  are  sent  via  satellite.  This  simple  one  was  a       Photo  J:  EYE, GIF  from  VE3EGO  started  as  a  41K-by&  JPG  file  sent  via  K-O-25. 
6K~byte  GIF  file  from  OE3EV 


600,  Sliver  Spring,  MD  20910,  or  via 
phone  at  (301 )  589-6062.  A  special 
individual  code  will  be  given  upon 
registration  that  will  identify  the  soft- 
ware on  the  air  as  registered  and  re- 
move the  annoying  message  that  ap- 
pears when  the  program  starts.  To 
get  the  registered  programs  on  disk 
the  cost  is  $50.  Donations  are  ear- 
marked for  the  Phase  30  satellite 
program. 

The  WiSP  package  is  continually 
changing.  Since  the  Journal  article, 
drivers  tor  the  Kansas  City  Tracker 
rotator  interface  have  been  added 
along  with  support  for  serial  port  line 
connections  for  control  functions  on 


most  newer  satellite  rigs.  Telemetry 
decoding  has  also  been  added. 
Updated  versions  of  the  programs 
are  routinely  uploaded  to  K*0-23, 
K-O-25  and  the  AMSAT  ftp  site. 

Chris  2L2TPO  Is  getjng  married 
and  moving  to  England  and  a  new 
job  at  the  University  of  Surrey.  New 
versions  of  WISP  wilt  come  less  often 
for  a  while.  Perhaps  is  time  for  a  new 
wish  list.  Wouldn't  it  be  nice  if  the 
program  coufd  take  freshly  download- 
ed picture  files,  put  them  in  tittle 
windows  on  the  screen  and  then  read 
any  attached  message  files  through 
the  sound  card?  What  else  .  .  . 
hmmm. 


Photo  K:  Gianluca  IK0AIH  sent  this  picture  of  the  OASf  Qsservatiorio  Antartico 
from  his  QTH  at  Terra  Nova  Bay  on  the  Ross  Sea  in  Antarctica  via  K-O-23, 


UHF  REPEATER 


Make  high  quality  UHF  repeaters  from 
GE  Master  II  mobiles! 


•40  Watt  Motulo- Radio 

•  Duplexing  and  tuning  information 

■  Information  wifrotf  radio 


SI  99 

Si  2 
$40 


Versatel  Communications 

Orders  1-B00-456-554B  For  info  307-266-1700 

P.O.  Box  4012  •  Casper,  Wyoming  82604 


CIRCLE  259  ON  READER  SERVICE  CARD 


Handheld  Repeater  Controller 


Spectrum  Electronic  Products 
introduces  trie  world's  first 
handheld  repeater  oontroJter 
No  !a ryer  than  most  handheld 
radios,  the  NRC-10  converts 
a  single  or  dual-band  radio 
into  a  full  featured  simplex  or 
duplex  repeater  system.  Key 
features  of  the  HRC-ig  ir>- 


cJude  voice  IDer  DTMF  Con- 
trol and  progfammEng,  hang 
and  time-out  timers.  Digital 
Voice  Operated  Squelch 
(DVGS™),  telemetry  tones, 
and  private  voice  mail  slot. 
Phone  40&-43e>27BB 
FAX  400^38-6027 

S299 


QUICK,  EASY,  &  COMPACT 

Flash  cards  'NOVICE  iriru  EXTRA"  theory  Key  words 
underlined^  Over  A00Q  sets  in  use?  For  beginner.  OlUs, 
XYLs  Skids.  i 


TECMCIA*      I10.H 
GEfeEBAL  I*  n 

ELZtTUi  114  f. 


t  t^f.  t-tm-m  1--I*     '- 


l  ■     +  ■ 


.  * 
_      " 


Order  Today! 
from 


VIS  STUDY  CARDS 
^**  P.O.  BOX  17377 


-***  P.O.  BOX  17377  £££» 

cuaiwcau^s   HATTIESBURa  MS  39404 


bs»ci 
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Subscribe  to 

73  Amateur 
Radio  Today 

Call  800-289-0388 


'*1-**^  NOTUNERS 

NO  RADIALS 

NO  RESISTORS 

NO  COMPROMISE 

SIX  EXCELLENT  REVIEWS  JUST 

DONT  HAPPEN  BY  CHANCE 
CALL  US  FOR  A  FREE  CATALOG. 

\m*m  I"  Oct  73.  % t*4         -S*pL  tj.  IMS         MarcfWJ  tg&6 
CO.  Dk  tW        Mir. *ML«1       umiw 

BILAL  COMPANY 

137  Manchester  Drive 

Florissant,  Colorado  60816 

(719J867-085O 
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HI-PERFORMANCE  DIPOLES 
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W9INN  ANTENNAS 

9c  X  393  Mt.  Pr&Spect  IL  600S6  708394-3414 


CfRCLE  33  ON  READER  SERVICE  CARD 


SPY  ON  THE  EARTH 


See  five  on 

your  PC 

what 

satellites  in 
orbit  see 

Capture  five  breathtaking  images  of  the  Earth  for  fun  or 
profn.  Zoom  in  up  to  20X  Send  $39  check  or  MO.  ($45  air, 
$50  overseas)  lor  our  fantastic  12  diskette  sei  oi 
professional  quality  copyrighted  programs  {IBM  type)  thai 
does  satellite  tracking,  image  acquisition,  image  processing 
3-0  projections  and  more  Direct  reception  from  the 
satellites  guaranteed  worldwide  wiihoui  a  sate  Hue  dish 
Schematics  included  for  interface  For  FREE  information 
log-on  to  our  buHetm  board  anytime  at:  (718)  740-331 1 . 

VANGUARD  Electronic  Labs 

Dept.  RF,  196-23  Jamaica  Ave. 
Mollis,  NY  11423    Tel. 718-468-2720 


CIRCLE  69  ON  READER  SERVICE  CAHO 


CIRCLE  42  OH  READER  SERVICE  CARD 
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QUANTUM* 
CONFIDENCE 


Thousands 

of  hams  have 

experienced 

"QUANTUM 

CONFIDENCE 

by  using  the 

Quantum  Ham 

Battery.  Get  th 

confidence 

dependable 

power... 


EXPERIENCE  IT! 


© 


ready  when 

you  need  it  for 

emergencies. 

events,  field  day. 

boating,  cellular 

phones  and  more. 

MADE  IN 

THE  USA 

1  Dealer 

Inquiries  Invited 


Compare  Quantum's  unique  features  to  your 

present  battery  packs. 


•  12  VOLT,  2,1  AH  CAPACITY  —  Up  to  6  times  the  capacity  of  standard  battery  packs 
and  maximum  output  from  your  HT. 

•  STATUS  LIGHTS  —  To  monitor  battery  capacity. 

•  SEALED  LEAD  CELLS  —  Maintain  charge  for  months  and  can  be  recharged  to 
100%  capacity  without  the  memory  effect  of  nicads, 

■  ADAPTERS  —  To  fit  most  HTs,  cellular  phones  &  other  types  of  electronic  equipment. 

•  DUAL  OUTPUTS  —  To  power  two  units  simultaneously 

•  FACTORY  REPLACEABLE  BATTERY  CELLS  AND  COMPONENTS. 

Call  1-800-989-0505  for  information  or  your  nearest  dealer  (9-5  EST) 
or  Fax  516-222-0568  •  QUANTUM  INSTRUMENTS  INC. 
1075  Stewart  Avenue,  Garden  City,  NY  11530  •  516-222-0611 


CIRCLE  26  ON  READER  SERVICE  CARD 


A  NO-RADIAL  VERTICAL 
THAT  COVERS  80  OR  75  METERS? 

THERE'S  ONE  NOW! 

Not  we  won't  insult  your  intelligence  by  telling  you  that  it's  a 
"halfwave11  or  that  ANY  vertical  will  operate  more  efficiently  without  a 
good  radial  system  than  with  one;  it  certainly  won't!  if  you  want 
expensive  fairy  tales  talk  to  our  competitors!  if,  however,  you've  no 
room  for  even  the  smallest  radial  system  just  install  the  most  efficient 
multiband  vertical  in  the  business,  the  HF9V-X,  over  our  counterpoise 
kit.  You'll  not  only  save  a  tidy  sum  but  you'll  work  DX  that  the  shorter 
and  more  lossy  no-radial  "halfwaves"  can't  touch  because  both  the 
HF6V-X  and  HF9V-X  use  longer  active  element  lengths  for  higher 
radiation  resistance  and  greater  efficiency  on  more  bands  than  any  of 
the  so-called  haifwaves.  Ask  for  our  free  brochure  for  complete  specs 
on  all  Butternut  models  and  receive  technical  note  DLS-1  "Dirty  Little 
Secrets  from  the  Antenna  Designer's  Notebook")  that  shows  you  how 
to  calculate  the  probable  efficiency  of  any  vertical  antenna  using  the 
manufacturer's  own  specs  so  you  won't  have  to  learn  the  truth  the 
hard  way! 


Model  HF9V-X  (shown  to  the  left)  for  80/75,  40,  30,  20, 
17, 15, 12T 10  and  6  meters. 


Model  CPX  counterpoise  kit  for  Butternut  models 
HF9V-X,  HF6V,  and  HF6V-X;  substitutes  for  ground  or 
elevated  radials.  Self-supporting  tubing  bolts  onto 
base  of  antenna.  Mast  not  provided. 

BUTTERNUT  ELECTRONICS  CO. 

P.O.  Box  1234,  Olmito,  TX  78575  {210)  350-5711 


DSP  II  Filter 


^.-•■-♦-     iiil  nwwra 


What  is  DSP?  DSP  allows  Ihe  "construction"  of 
various  filters  of  great  complexity  by  using 
computer  code.  This  allows  us  to  have  easy 
access  to  a  variety  of  filters,  each  perfectly 
optimized  for  whatever  mode  we  are  operating. 
The  DSP  II  has  been  designed  to  operate  in  10 
different  modes.  Four  niters  are  optimized  for 
reducing  interference  to  SSB  phone  signals  from 
CW\  heterodynes  and  random  noise  interference. 
Four  more  filters  operate  as  "brick-wall*  CW 
bandpass  Utters,  The  remaining  two  filters  are 
designed  for  reliable  recovery  oT  RTTY  and  HF 
packet  radio  information  signals,  A  single  front 
panel  switch  selects  any  61  these  filters.  Easy 
hookup  to  tigs  speaker  jack, 

*  The  W9GR  DSP  tf  r*  me  most  pc/pubf  DSP  on  (he  nwftff  — 

Thousands  m  us*  wwktwtde* 

W9GR  DSP  Filter S299.95 

12V  DC  Power  Supply ,. $11.95 


Personal  Autopatch 


Make  and  receive  phone  calls  from  your  mobile 
rig  or  handie-talkie  with  your  own  personal 
aulopaich.  Connection  is  easy  —  just  hook-up  to 
the  mike  and  speaker  jacks  on  your  base  station 
rig  and  plug  into  ihe  phone  final  Complete  controf 
is  assured  through  touch-tone  access  codes  that 
you  set  and  change  at  will.  Long  distance  toll 
access  is  controlled  by  special  code  that  you  set, 
preventing  fraudulent  usage.  All  programmable 
codes  and  set-ups  are  stored  In  special  non- 
volatile memory  Immune  to  power  failures. 
Repeater  owners  use  the  SDP-600  as  well  for 
reliable  and  solid  repeater  auto  patches.  Power 
required  is  12  volts  DC  at  100  MA.  Experience 
the  freedom  of  owning  your  own  aiilopatcru  on 
you  own  frequency,  to  use  when  and  as  you 
wish.  The  SDP-600  is  made  in  the  USA  and 
carries  a  one  year  warranty. 

SDP-600  Personal  Autopatoh,  Wly  wired 5249.95 

SDPA 12  vort  powersuppty  unit „.......„ $1 1 .95 


j-Com  Transceiver  Control 
Computer  Interface 


i 


$54.95 


The  I'Com  Transceiver  Control  Computer 
Interface  is  functionally  Identical  to  the  Kenwood 
IF-232CT  Icom  CT-17,  Yaesu  FIF-232C,  Ten-Tec 
305  and  Heath  computer  interfaces,  It  will  work 
with  an  radios  and  rig  control  software  which  use 
these  interfaces, 

•  No  external  power  supply  is  necessary.  The 
j-Gom  TC  interfaces  require  very  little  power  for 
operation.This  power  is  obtained  directly  from 
the  computer  COM  M  port. 

•  All  electronics  are  enclosed  in  the  shielded 
DB-25  connector  hood.RFI  susceptibility  and 
radiation  is  reduced. 

-  Fully  assembled  and  tested. 

•Fully  Hardware  and  Software  Compatible. 

Works  with  all  rig  control  fed  software  — 

Free  shareware  disk  included1 


RAMSEY  ELECTRONICS,  INC 

793  CANNING  PARKWAY  VICTOR  NY  14564 


ORDERS  CALL 
1-800-446-2295 

ORDERS  ONLY 


TECH/OR DER/1NFO  (716*924-4560  FAX  (716)924-4555 
TERMS:  Satisfaction  guaranteed  Examine  for  10  days  IT  not 
pteased  return  in  original  form  V  fftfuftd.  Add  $4.95  foi  shipping, 
handling  and  insurance  For  tow  on  orders  add  20%  tor  surface 
mall.  COD  {US  only)  idd  SS  00.  Orders  under  S20  add  S3  00  NY 
residents  odd  7%  sales  ta*  9tM3ny  pert*  warranty  on  kit  parts.  1- 
year  pans  A  labor  warranty  on  wired  units 

[•COM  •  793  CANNING  PKWY  *  VICTOR,  NY  14564 
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Nunrmer  i>  on  yoi 

Carrs  corner 


Number  IS  on  your  Feedback  card 


Joseph  J,  CarrKdlPV 

RO  Box  7099 

Fails  Ctturch  VA  2204t 

Filter  Design  Software 

A  couple  of  years  ago  I  purchased 
a  printed  circuit  layout  software  pack- 
age from  a  British  company  called 
Number  One  Systems,  Ud. 

The  advertising  that  was  packed 
with  the  software  listed  several 
other  packages,  two  of  which  were 
reviewed  in  this  column  previously 
(Z-match  and  Analyzer  Ml),  Recently  I 
obtained  a  copy  of  another  of  the 
Number  One  Systems  programs:  Fil- 
tech. This  program  is  designed  to 
take  the  'black  artness"  out  ol  de- 
signing filters. 

Filtech  will  accommodate  both 
passive  and  active  inter  designs,  and 
schematics  for  each  are  given  in  the 
manual,  A  passive  filter  consists  of 
only  resistors,  capacitors  and  induc- 
tors. An  active  tiller  includes  some 
amplifying  device  such  as  a  transistor 
or  (more  commonly  today)  an  opera- 
lional  amplifier  With  Filtech  one  need 
not  resort  to  performing  complex 
mathematics,  or  looking  up  "  normal  - 
izecT  values  in  a  table:  The  software 
does  it  for  you.  In  addition,  while  the 
tables  (as  published  in  the  ARRL 
Handbook)  are  relatively  easy  to  use, 
they  become  a  lot  less  convenient 
when  comparing  different  litter  de- 
signs. Also,  the  took-up  tables  don't 
take  into  consideration  what  happens 
when  you  use  standard  value,  kind- 
you-can-actually-buy  values  rather 
than  the  computed  values,  Filtech 
solves  these  problems. 

With  Filtech  you  select  a  fitter  type 
(BesseL  Sutterwonh,  Chebychev),  or 
ask  the  program  to  recommend  a 


type,  You  can  set  the  ripple  factor 
permitted  (DM  dB,  0.25  dB,  etc),  and 
set  the  frequency  parameters.  The 
program  makes  its  calculations  and 
displays  the  frequency  response 
characteristic  on  the  screen.  It  will  al- 
so create  a  "net  list"  of  preferred 
components. 

Figure  1  shows  the  frequency  re- 
sponse screen  (and  printout)  mat  Fil- 
tech provided  for  a  40  meter  band- 
pass filter  centered  on  7.15  MHz. 
Overlay ed  are  the  ideal  design  pass- 
band  and  the  passband  of  the  ver- 
sion buHt  with  real  components.  Note 
that  decibels  (dB)  of  attenuation  are 
along  the  vertical  axis  and  frequency 
is  along  the  horizontal  axis.  This  par- 
ticular filter  was  specified  with  50 
ohm  input  and  output  impedances 
(which  is  customary  for  RF  filters). 
The  net  list  ol  component  values  Is 
shown  in  Figure  2.  The  component 
numbers  refer  to  schematic  values 
(see  Filtech  documentation  lor 
schematics).  Passive  filter  responses 
for  the  audio  range  are  shown  in  Fig- 
ure 3  {low-pass)  and  Figure  4  (high- 
pass). 

One  aspect  of  Filtech  that  makes  it 
quite  a  bit  more  useful  and  more 
powerful  is  that  it  interfaces  seam* 
lessly  with  Analyzer  III  (also  by  the 
same  company),  which  is  a  network 
analysis  package. 

The  only  problem  thai  I  had  is  that 
it  would  not  load  on  my  computer,  Fil- 
tech is  an  MS-DOS  program,  and 
some  Windows  machines  (like  mine) 
have  too  much  stuff  cruddmg  up  the 
lower  640K  ol  memory  that  is  used 
by  MS-DOS.  1  dealt  with  the  problem 
by  creating  a  special  CONFICSYS 
file  for  MS-DOS-only  programs  (see 
this  column  last  month). 


Number  One  Systems  FILTECH  Filler  Design  Synthesiser 

Date:  11.21.94  Time:  3:26  pm, 

Circuit:  C:\FILTECH\FILTER.PRF 

Source  Impedance  :  50,0  Ohms 
Load  Impedance  :  50.0  Ohms 
Filter  Model       :  Passive  Band  Pass  (N) 

Filter  Design  :  Chebyshev 
Maximum  Ripple  :  0.1  dB 
Filter  Order       :  3 
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Component:  R 
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C;56.0pF 

Reference:  LI 

Component:  L 
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Component:  C 
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Component:  L 
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Component:  C 

A=3 

B=4 

C:56.0pF 

Reference:  L3 

Component:  L 

A=4 

B=OUT 

LMl.OuH 

Reference:  R999 

Component:  R 

A=OUT 

B=COMMON 

R:47.0 

Figure  2,  Net  list  for  the  Figure  1  fitter. 


The  company  has  offices  in  both 
Great  Britain  (UK)  and  the  United 
States  (USA).  Address  in  UK:  Num- 
ber One  Systems*  Ltd..  St.  Ives. 
Huntingdon,  Cambridgeshire  PE17 
4WR1  England,  telephone  011  44 
1480  461778.  Address  in  USA:  Num- 
ber One  Systems,  Ltd ...  1795  Granger 
Avenue.  Los  Altos*  CA  94024*  tele- 
phone (415)  968-9306, 

Contact  the  company  for  prices,  or 
alternative lyP  check  the  Number  One 
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Figure  1.  Bandpass  fitter  response, 
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Systems  ads  in  recent  issues  of  this 
magazine. 

In  upcoming  months  we  will  take  a 
look  at  the  upgrade  Easy-PC  Profes- 
sional XM  by  Number  One  Systems, 
and  Electronic  Workbench  by  Interac- 
tive. 

Other  Software  . . . 

A  number  of  readers  have  com- 
mented positively  on  my  Antlers  for 
Windows  2  00  software.  It  is  de- 
signed to  calculate  the  lengths,  spac- 
Ings  and  so  lorlh  for  a  variety  of  an* 
tennas  including  dipoles  and  verticals 
of  various  types,  beams  (quads  and 
yagis),  and  both  large  and  small  loop 
antennas.  The  price  is  $30,  Contact 
me  at  P.O  Box  1099.  Falls  Church, 
VA  22041  II  you're  interested  In 
Antlers  for  Windows  2.00. 

Soap-Box  Time  . . . 

Every  time  I  go  to  the  locai  ham 
radio  stores  I  am  disheartened  by  the 
lack  of  younger  hams  As  one  of  the 
graying  heads  of  ham  radio,  I  wonder 
how  long  the  FCC  is  going  to  permit 
hams  to  use  valuable  spectrum 
space  when  the  population  of  ops  Is 
both  aging  and  reducing  in  numbers. 
The  FCC  Is  now  of  a  mind  to  raise 
money  by  auctioning  off  frequencies, 
and  ours  look  too  plump  to  remain 
ours  for  long  .  .  -  especially  if  we 
don't  use  them. 

We  cannot  always  use  the  public 
emergency  and  public  service  excus- 
es to  hold  onto  our  privileges.  After 
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Figure  3,  Low-pass  audio  filter  response. 
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Figure  4.  High-pass  audio  fitter  response 


all,  cellular  telephones  can  provide 
communications  at  sports  car  ratliesH 
and  a  laptop  computer  connected  to 
Internet  through  a  cellular  telephone 
can  handle  a  lot  of  the  health  and 
welfare  message  traffic  thai  we  used 
to  handle  , . .  without  getting  a  ham  li- 
cense! 

One  way  to  build  the  numbers  of 
licensed  hams  as  well  as  Increase 
the  usage  of  our  bands  is  to  recruit 
new  licensees.  We  will  be  a  lot  more 
challenging  with  higher  numbers  and 
an  increasing  population.  My  chal- 
lenge to  you  (as  in  the  past)  is  to 
replicate  yourself:  Actively  mentor 
someone  to  get  a  ham  license. 
Whether  it  is  a  kid  down  the  block,  or 
a  colleague  at  work,  or  your  spouse. 
It  is  worthwhile  to  proselytize  for  the 
hobby. 

Look  to  both  shortwave  listeners/ 
scanner  buffs  and  to  computerniks 
for  new  members.  Also  look  to  elec- 
tronic hobbiests  who  are  not  hams. 
The  ARRL  is  not  taking  the  lead  in 
this  effort,  even  though  ihey  should. 
In  a  rather  shabby  QST  review  oi 
one  of  my  books  (which  drew  com- 
ments from  Harry  Helms  about  the 
league's  lack  of  integrity  on  book  re- 
views) the  reviewer  made  the  Incredi- 
ble comment  that  suggested  SWLs 
are  ham  wanna-bes.  Wanna  bet? 
There  is  a  huge  number  of  SWLs 
who  are  not  sinking  for  ham  radio  . . . 
and  they  are  a  prime  source  of 
recruits  if  we  don't  treat  them  with 
contempt. 

Also,  when  I  write  an  RF  construe- 
tion  project  for  my  column  in  another 
(general  electronics)  magazine,  the 
number  of  letters  I  gel  are  seven  non- 
ii  censed  (or  at  least  no  calf  sign  in  the 
letter  or  return  address)  to  five  li- 
censed (call sign  listed  in  letter  or  ad- 
dress). Why  aren't  we  recruiting 
them?  Perhaps  they  hear  those  in- 
credibly rude  bozos  on  75  meters 
and  40  meters  and  prefer  to  shun  us 
as  impossible  boors.  We  will  have  the 
ham  radio  future  we  deserve! 
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Rm  loop 


Number  16  on  your  Feedback  card 


Mark  t.  Leavey  M.D.  WA3AJR 
€  Jenny  Lane 
Baltimore  MD  21208 

I'm  skft<  No.  I  mean  that  litBraJty.  I've 
had  strep  throai.  been  down  for  the 
weekend,  and  somehow  managed  1o  be 
at  my  daughter's  birthday  party,  although 
I  am  not  sure  that  I  remember  it  all.  HI 
have  to  watch  the  videotape.  Anyway, 
you  might  ask,  what  does  that  have  to 
do  with  this  column?  Well  I  don't  know 
about  you,  but  when  \  am  feeling  badly  \ 
often  cuddle  up  wilh  an  old  magazine  or 
some  neglected  mall  and  see  what's 
happening. 

RF  Problems 

Thai  is  how  I  came  across  the  Email 
received  from  Jack  Phillips  KD4VR0, 
JackKD4VflD@aol.com.  who  slates  that 
he  is  a  new  RTTY  operate*,  having  jusl 
gotten  his  PK-232  at  the  end  of  October. 
He  has  had  a  little  trouble  getting  the 
tones  to  be  clean,  and  wishes  to  share 
his  trials  and  tribulations  with  all  of  us. 

"I  operated  RTTY  at  first  on  my 
H>737  wUh  no  problem,  I  then  operated 
some  VHP  packet  and  went  back  to 
RTTY  and  the  tones  were  garbled.  I  had 
moved  the  drive  level  on  the  TNC  to 
work  with  packet  and  it  was  garbled  on 
HF.  I  asked  the  ARRL  Tech  rep  for  our 
area.  Gene  Wood  WA4PGI,  for  help  and 
he  put  some  bypass  capacitors  on  the 
audio  line  and  eventually  put  a  resistor  in 
ttve  audK>  out  lead  on  tne  HF  rig,  Worits 
great  now.  I  was  getting  a  little  RF  into 
the  shack.  Some  folks  may  forget  about 


Amateur  Radio  Teletype 

these  simple  fixes. 

t  really  enjoy  RTTY  I  got  my  license 
in  1992  as  a  no-code  Tech,  along  with 
my  wife,  Ram.  We  both  have  upgraded 
to  Advanced  and  anticipate  Extra  Class 
by  Christmas.  I  have  gone  back  to  the 
last  two  years  of  73  magazine  issues 
and  started  reading  your  column  over 
again.  Lots  of  good  information.  Do  you 
ever  mention  any  RTTY  nets  in  your  col- 
umn? I  have  checked  into  the  Midwest 
RTTY  net  and  found  ft  quite  helpful  in 
learning  RTTY  and  getting  everything 
set  up  well.  Even  found  a  guy  with  my 
exact  rig  and  TNC  set  up  to  bounce 
problems  off.  The  MRN  meets  every 
night  at  8:30  p.m.  EST  on  3. 607  MHz 
plus/minus  QRM .' 

Welt.  Jack,  as  you  found  out.  simple 
problems  often  have  simple  solutions. 
And,  most  important^,  don't  forget  that 
this  is,  after  allp  RF  we  are  playing  with, 
In  the  old  days  an  AM  signal  might  be 
messed  up  by  RF  coming  In  on  the  mike 
line,  These  days,  a  little  RF  on  the  input 
can  wreak  havoc  with  communication. 

New  Net 

A  few  years  ago  I  tried  to  include  a 
listing  of  RTTY  and/oi  packet  new  fre- 
quencies. I  have,  to  date,  received  very 
sparse  information,  So,  I  gladly  pass 
along  the  information  on  the  Midwest 
RTTY  Net,  and  let  that  be  a  stimulus  for 
other  net  operators  to  send  me  along  the 
information  on  their  groups. 

Mac  Software 

Then  there  was  the  Email  from  Ralph 


Howard  WD6BGN/CE8,  who  is  aboard 
the  good  ship  Duke,  working  in  the 
Antarctic,  who  wonders  about  trie  avail- 
ability of  software  for  the  Mac.        

He  writes,  ul  have  played  with  RTTY 
since  I  had  a  Model  15  in  the  70s-  How- 
ever. I  haven't  done  much  for  the  last 
tew  years.  Packet  just  isn't  a  good  sub- 
stitute. Anyway,  in  the  May  issue  you 
mentioned  some  tax  software  for  the  PC. 
Is  there  anything  out  there  for  the  Mac?  I 
have  a  Powerbook  and.  with  the  mike  in- 
put, it  should  ba  a  natural  for  RTTY.  fax. 
CW.  etc, 

"With  the  concept  of  a  'software  filter" 
no  electronic  interface  is  possible  with 
the  new  Macs.  Do  you  know  if  anyone 
has  done  it?  1  think  I  have  seen  some 
stuff  for  the  SoundBlaster  card  for  the 
PC.  However  \  haven't  seen  anything  for 
the  MAC. 

*l  don't  have  a  rig  on  board  at  this 
time,  however  I  will  be  back  aboard  in 
January,  and  plan  to  bring  my  rig  then, 
(Yaesu  FT-80,  KAM,  etc.}  So  will  be 
looking  forward  to  talking  to  you  on  the 
green  keys.  (Uh,  gray  now  I  think,  how- 
ever these  are  sort  of  a  dirty  beige.}" 

Well,  Ralph,  while  I  agree  with  you 
that  the  audio-equipped  Mac  should  be 
an  ideal  RTTY  machine,  a  scan  of  my  lo- 
cal sources  has  failed  to  turn  up  any  pro- 
grams that  meet  this  need.  Or,  at  least  I 
should  say,  failed  to  turn  up  any  pro- 
grams the  descriptions  of  which  allow 
me  to  know  that  they  meet  mis  need. 
Logging  programs,  communications  pro- 
grams for  use  with  various  interfaces, 
TNCs,  or  modems?  Sure.  But  interface- 
less  RTTY  programs?  None  found. 

So.  I  await  the  proverbial  flood  of  mail 
that  wifl  turn  me  on  to  the  veritable 
plethora  of  software  solutions  that  are 
out  there,  even  as  I  pen  (all  right,  type) 
this  column  Stay  tuned! 


Other  Requests  for  Help 

Just  to  prove  that  73  does  get 
around,  I  received  a  letter  from  Sontaya 
Kumsan  HS2KSP  in  Bangkok,  Thailand. 
Sontaya  writes  that  he  is  interested  in 
RTTY  and  reiated  modes,  but  that  there 
is  little  local  activity  on  the  digital  mooes. 
He  is  looking  for  any  help,  locally  or  oth- 
erwise. A  letter  to  25  Moo  2, 
Hopukchaisavadisuk.  Lad  Krabang  Dis- 
trict, Bangkok,  Thailand  10520,  would 
certain fy  be  appreciated. 

I  received  a  question  on  Super  Morse, 
version  4.15.  mentioned  here  a  few 
months  back.  One  reader  asks  about  the 
computer  configuration  required  for  this 
program.  Weil,  it  requires  only  384K  of 
memory,  and  supports  a  floppy  disk  or 
hard  drive.  The  monitor  may  be 
monochrome  or  color;  a  standard  mouse 
is  also  supported.  Full  use  of  Super- 
Morse  features  requires  three  serial 
ports,  with  a  standard  Sound  Blaster 
configuration.  Please  note  that  while  the 
program  supports  the  Sound  Blaster,  it 
does  not  require  this  card.  Of  course,  the 
program  is  easify  obtafned  as  one  of  ttie 
programs  on  Disk  #7  of  the  "RTTY  Loop" 
Software  Series. 

Of  course,  the  overall  interest  in 
these  now  seven  volumes  of  "RTTY 
Loop""  software  continues.  The  contents 
of  many  of  the  disks  have  been  de- 
scribed In  previous  columns,  but  you  can 
send  a  self-addressed,  stamped  enve- 
lope to  me  at  the  above  address,  or  di- 
rect Email  to  me  at  CompuServe 
(75036,2501),  Delphi  (MarkWA3AJR), 
America  Online  (MarcWA3AJR),  or  via 
Internet  {MarcWA3AJR# aol.com}.  As 
always,  t  look  forward  to  your  comments 
and  questions,  as  well.  Drop  me  a  line 
and,  who  knows,  you  might  jusl  jog  this 
brain  of  mine  into  actio nl " 
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7  Days/Week 


ONV  Tool  Pouch  $15.95 

Add  54.00  For  Handling  VISA  M/C  CHECK 


ONV  Bell  W/O  Seat  Harness 
$74.95 


CIRCLE  102  ON  READER  SERVICE  CARD 


From  RC-1000 

MlCrO  ni-ni-iXX-n 

Computer  REPEATER 

Concepts  CONTROLLER 


Autopatch  •  Reverse  Autopatch 
•  User  Programmable  CWID, 
Control  &  User  Codes  &  Timeouts 

Manual  witti  schematics  *  90 -Day  Warranty 

Wired  &  Tested  w/  manual ....  $239.95 

Micro  Computer  Concepts 

8849  Gum  Tree  Ave. 

New  Port  Richey.  FL  34653 

813-376-6575 


V/SA 


CIRCLE  160  ON  READER  SERVICE  CARD 


Sell  your  product  in  73  Amateur  Radio  Today 
Call  Dan  Harper  today. .  .  1-800-274-7373 


nplNG 


ELENCO  •  HITACHI  #  B&K  PRODUCTS 
GUARANTEED  LOWEST  PRICES     , 


-  TO  ORDER 

5        CALL  TOLL  REE 
1-800-292-7711 
1 -600-445-3201  tCarO 


AFFORDABLE  -  HJGH  QUALITY 
2  YEAR  WARRANTY 


ELENCO  OSCILLOSCOPES 


-""" ■■,., 


iif 


i 


Hitachi  Compact  Series 

Scopes 

V-SU  -  JOMHr  EXj*  Tnn 

5425 

V  525  -  50MHz.  Curson 

11.059 

V-523  ■  iDMHi.  OelayntJ  Sweep 

t995 

V-522    SOMHi   DC  Ol'llt 

$975 

V-422     40MH*.  DC  Ol'i»l 

JW9 

V-ZZl     ?0UM*,  DC  Offa*t 

5S9B 

V-B6C  -  MM  hi,  LW  Trn 

_1VJ75 

V  665>  -  60«Hi.DT,  -cuftOf 

f  1.449 

V  ^560  -  lOOMHi.  Oj*  Tra-* 

f1.S4» 

v-i  oeM  ■  *  MWfui.  DT.  p.xitfsw  _ 

^(TJlflS 

V-IOBS  ■  tOOWHZ.  OTr  w.Cu'-Mf 

*2,t2S 

STANDARD  SERIES 

S*1  WS  25WHZ  SW9    S-l  140  4«fHz  5495 

5- 136S  60MHz  5*40 

Rbmn 

•  H9CS  Uamara  r  CUT     ■TV%ne 
»i->vs»isfc«j  ■:-■*,  iicPiebtt 

■  XT  Op*--atttf  ■  Cop***  Stf-f-ai* 

■  VfciCagt,  T.mt,  *  Fnqjflncj  zi** rrtncti  cisfliartd 
on  CRT  Tfifu  Cha  u«  Of  cur*«5  <S- '355  Only) 

■  Piuj  much,  much  mgrs 


DElUX  SERIES 

S-1 330  25MHz  $449     S- 1345  4QMHz  5575 

Si  360  60MH*  S77S 

rwnui'i  1 


B&K   OSCILLOSCOPES 


2DMH2  Dual  Tries 


20MHI  3*  lay  Ml  £wMp. 

t54*B     *DMHi  DuU  T*B£* 


a  =u.i:  -  Gtanjprw-!  M: 

■  Piu*  ill  lhe  teaiuni  or  trr«  'aitofteBU"  sew 


Z^H  -  6DMH2  Dual  !>«■  D#*fM  £w*4p, 

Dual  T»n»  Bui  M ,49*9 

2190  ■  lOMlHi  Thraa  Trio*  Dual  T*n#  Bass. 

Detayee  Swvae  $1,379 

2522*    20MHi  i  2QMS4  Storage       58*9 


Digital 

Multimeter 
ETHMM 

SI  75.00 

AknesMnn 

Ihi  aun 


ElencoLCfl  +  DMM 

LCU-1950 


12fiaie*cm 

FrtQ*fl4UHi 

inrJudarici 

Capacitarx* 


3-374  DJglt  Multimeter 

BK-390 

$139.00 
*eT%9CVisr 


•  C*«fl*r.CT-T.eaa 
»  lilir'pjirasure  procs 


Digital  Capacitance 

U»tfr 
CM-1555 

$49,95 


ham  up1  to  20  oocpif 

*  l-i  tf  Dtgrt  '.C  D  t*±K.[ 
Miih  yrui  -r^ciCsr 


Digital  Multimeter  Kit 

with  Train irq  Course 
By  Etencri 

$49.95 

H-Z661  .*i«rrBl#d;-  *55  ■]■: 


m 


Digits!  LCR  Meier 
LCH-WO 

S79.95 
*r  •::;■_:.--:  ;■ 

•  Cipaatanci  Ttflj 


Frequency  Courier 
M22S 

$22500 

>Qatiac*li4^dWT 

■  nptf  i-ttiwtanc*  ilUlvSOO 

■  Id  "  ppul  rteruHHon  'unCflfl 


Function  Generator 


$239 


Sjria.  Squart  Tnangf*.  Pulse 
Ramp,  ^  to  2MMj,  Freq  CU 


FLUKE  MULTIMETERS 

[All  Mocrtl  j.  AvciHobl*  Coll) 
Mew»     Jl^^DC       TDSarin 

fcfcfl*  ■£    si  5*9  00     uodv  rwk     ts5  95 
>fa»  *-    s- '"«  oo     uooii  rm   n  te  or 

TOStrm  Moov  7*1     1175  00 

WMJ*  1C  »? «       to  5«rt» 

M04*n  1J  tfl4  »5       Model  6"       (ZB9  0Q 


FM  Receiver  Kit  &  Training  Course 
$44. 95       MH*i  i.iii 


Haurt  ■!***  *M  Mil  H  Vin  ttHr 
PW  "■*»  1 


il 


• 


534.95  AB2H5H  KIT 


Teleptrjno  Kil 
PT-233K 


$14.95 


Translator  Radio  K lis 

r-.il'-  Training  CHvt*t 

AM  FM  Radio 

ioat-  UbCtf-10*  129  95 

AHRa«olUl 


Function  Generalor 
Blox 

#9600 

$29.95 

Kit  PS  95 


Telephone  Line  Analyser 


ite  TT-amt    in n 

isK't^lT-JOQ  f3MS 


Butane  Soldering  Iron 


*«4  K01  «a  (tf 

'1i  r»SDDf<1ift  ana  :«rt*curn 


I50TIP    #7910 
S24  95 


Combination 

Emf /Micro  wave 

Tester 

EH  304 

S89.95 


:£n£i  and  mcicmiive  tett 

madettay1 


Learn  to  Build1  and  Program 
Computers  with  Ihis  Kit 


uu-aooc 

By  Eerier 

$129.00 


Frt-T*  stf  sttti  irtru  3uiJd  *  crjrnplsK  Jifi- 
wn  Ow  Mtc*>Mii*r  &a»nr  teacr4s 

fTOfeHr'Cf  rtD  =Alli  BOlte  *C  t*t 

1  UB5  f^crvpMeatav.  fart  l^h 


Electronic  Tool  Kit 

TK^TOM 


4  pnDfes&oft*  QtqwzBt  :d&J  m 
at  itvaeii  pen  toctofcs  25 

ti^t  q^atty  lorn  t1  t  *V^  ** 
j#cf  caryf  caw  faite^  a. 
&4CS  4  ponft  Ifir  poel--. 


Di glial. "Analog  Trainer 

Contplet*  HlnhLpb  Foi  Building.  lesLlng. 
ProtpSypiny  Anilng  and  Dl^hH  Circuit 

XK5H 
S15995 

KrtKK-525K 

Si  39-35 


f  hMifl  nfio*B*  ■urv'Mi  inct;aii  i  *un*sr  c*n#i 


WE  WILL  NOT  BE  UNDERSOLD 

L  =3  SHIPPING  :3  5TiTIS  1'.  OTHERS  CfiLL 

II  ^ESadd  .V5'=  CAM 

PROBES  INCL  ALL  SCOPES  A  METERS 


C4S  SALES  INC, 

1245  ROSEWOOD  DEEflf  IEID  IL  50015 

FftX:  **M'52O-B0liS  ■  (796)  51 1 -07 TO 


15  DAY  MONEY  BACK  GUARANTEE 
FULt  FACTORY  WAPPAWIY 
W»lTt  FOR  FREE  CATALOG 


CIRCLE  184  ON  READER  SERVICE  CARD 


imaMilSffl]^ 


FAST  SERVICE  •  DISCOUNT  PRICES 


7  Vdc  MOTOR 


Matsushita 

*  MMX-  7AC  O  8A 

V25"  djameter  x  1.25*  high 

motor.  Prepped  with  X.6V 

diameter  flywheel  pulley 

and  fiberglass  mounting 

tn"d-     •*  00 


$1 


CAT#  DCM-54 


100  for  $80.00 


"HI-8"  VIDEO 

CASSETTE  (USED) 


SONY  H(-e  T-120 
Top  quality,  metal 
particle  120  minute 
video  cassettes. 
Used  for  a  shorn 
lime,  then  bulk- 
erased,  each 

cassette  has  its  own  plastic  storage  box. 
New,  these  high  quality  cassettes  sell  for 
considerably  more. 
Satisfaction  Guaranteed.      <kO  00 

CAT*  vcu-a  "*  each 


10  for  S2B.00  •  100  for  $250.00 


MINIATURE  TOGGLE 


D.P.D.T.  (ON-ON) 

ALCOSWITCH  #   MTM2D6NPC 
Short  bat  handle,  0.25*  long 
PC  terminals.  j  nr 

$1  " 
.„   ^  ^  |  each 


25  for  $25,00  *  100  for  $90.00 


9  VOLT  60  MA 
SOLAR  PANEL 


These  6"  X  6H  glass  enclosed 
photovoltaic  paneis  produce 
9  Vdc  at  60  ma.  Ideal  for  charging 
batteries  and  powenng  small  devices . 
Put  two  or  more  together  for  more  current 
and  voltage.  Includes 
hook-up  instructions.  SET 25 

CAT  #  SPL*&60  *■*  each 


ORDER  TOLL  FREE 

1-800-826-5432 

CHARGE  ORDERS  to  Visa,  Mastercard  or  Discover 


TERMS  Mirumum  Ofdfir  $10.00    Shipping  and  handling  fa*  lhe 
46  contFiental  US  A.  $4  00  per  onto*    ATI  other*  mduAog  AK. 
HI.  PR  or  Canada  mmS  pay  fi*  $rivp«ng   Al  orrJws  ctefevered 
n  CAUFORNIA  must  ndude  local  stale  sates  tax    QuanMws 

Lwnrted    NO  COO.  Pnces  subject  to  change  wnhout  none*, 


CALL,  *B'TE 


FBEE 


Page 
CATALOG 


MAIL  ORDERS  TO: 

ALL  ELECTRONICS 

CORPORATION 

P.O.  Box  567 

Van  Nuys,  CA  91408 

FAX  (818)781-2653 


postage- 
CIRCLE  194  OH  READER  SERVICE  CARD 
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Number  18  on  your  Feedback  card 


m  .  ■  numoer  to  on  your  reeoi 

Hams  with  class 


Carole  Perry  WB2MQP 

Media  Mentors  inc. 

BO,  Box  131&4G 

Staten  Island  NY  1 03 13-0006 

New  Resources 

During  the  hot,  sultry  days  of  Jufy 
last  summer  I  began  my  search  for 
new  and  Interesting  books  and  re- 
sources to  use  with  my  ham  radio 
classes.  It's  very  important  lhat  we 
who  are  educators  keep  ourselves 
stimulated  and  always  on  the  alert  for 
innovative  materials.  A  teacher  or  in- 
structor must  never  become  compla- 
cent about  his  or  her  subject  area. 
Certainty,  the  teacher  who  uses  ama- 
teur radio  in  the  classroom  has  a 
plethora  of  materials  at  his  disposal  if 
only  he  will  be  creative  in  his  ap- 
proach. 

There  are  many  excellent  commer- 
cially-prepared books  and  curriculum 
packages  for  classroom  use.  I  think  it 
is  incumbent  upon  those  of  us  who 
are  involved  in  teaching  amateur  radio 
to  stay  abreast  of  new  technical  books 
that  come  out  each  year  Two  new 
books  caught  my  eye  this  summer 
which  HI  share  with  you. 

Eyewitness  Scienee-Efectrootcs 

The  ftrst  book  is  Eyewitness  Set- 
ence-Electronics  by  Roger  Bridgman, 
published  by  Dor  ling  Kindersley  of 
New  York.  The  Eyewitness  Science 
series  is  a  highly  informative  series  of 
books  that  traces  the  story  of  science 
from  the  ancient  world  to  the  present 
day.  The  Electronics  book  answers 


the  questions,  "What  makes  some- 
thing electronic?"  "How  big  was  the 
first  computer?"  "How  can  a  computer 
stop  traffic?*  "Why  are  microchips 
made  out  of  silicon?" 

Some  of  the  really  interesting 
chapters  include:  the  preelectric 
world,  electricity  and  magnetism,  the 
importance  of  frequency,  building  cir- 
cuits, communicating  with  electricity, 
development  of  the  transistor,  trans- 
lating  useful  signals,  analog  and  digi- 
tal, signals  and  codes,  integrated  cir- 
cuits, how  electronic  devices  remem- 
ber microprocessors,  and  the  future 
of  electronics. 

This  beautifully -designed  book  will 
make  a  big  hit  with  the  children  in 
your  class.  It  is  an  excellent  reference 
book  with  state-of-the-art  photogra- 
phy. Superfc  full -color  p  holography  of 
original  equipment,  intricate  scientific 
instruments,  and  3-D  models  brings  to 
life  the  ideas  and  discoveries  that 
have  influenced  modern  technology. 

Connie  Dunn  KB5LES 

My  dear  friend  Connie  Dunn 
KB5LES  has  come  up  with  some  very 
creative  materials  for  introducing  am- 
ateur radio  to  young  children.  When 
Connie  goes  into  a  school  to  demon- 
strate the  fun  of  the  radio,  she  takes 
puppets  along  with  her.  She  brings 
Amanda  Radio,  who  is  an  oversized 
rephca  of  a  hand-held.  Sometimes 
she  also  brings  Danielle,  a  very 
talkative  and  curious  monkey.  Aman- 
da Radio  actually  tells  the  Kids  a  story 
from  a  BJg  Book. 


Samantha  Speirs.  sixth  grader,  holds  up  a  crystal  radio  from  a  project  in  a  book 
from  our  Resource  Center  in  the  classroom. 


Connie  has  published  a  delight- 
ful reading  and  coloring  book  for 
young  children  called  Sam  and  Srin 
Go  to  a  Ham f est  The  book  includes 
a  package  of  Crayolas  and  costs 
$5  plus  $2.50  for  postage.  It  can  be 
ordered  from  Media  Mentors,  P,0. 
Box  131646,  Staten  Island,  MY 
10313-0006;  Fax  or  phone  £718)  983- 
141  a 

Children  are  exposed  to  termin- 
ology used  in  amateur  radio.  They  are 
taken  through  a  hamfesi  where  Erin 
finds  out  about  flea  markets,  SAREX 
(Shuttle  Amateur  Radio  Experiment), 
Elmers,  ARES,  Skywam  Spotters  and 


callsigns.  For  teachers  of  lower 
grades,  or  those  of  you  who  can't 
wait  to  Initiate  your  own  youngsters 
or  grandkids  into  the  field,  you'll 
be  giving  a  wonderful  gift  with  this 
book. 

A  major  part  of  keeping  children 
excited  and  eager  to  learn  and  partici- 
pate In  amateur  radio  is  to  provide  re- 
sources and  materials  that  are  contin- 
uously updated  and  are  challenging 
for  them.  I  would  feel  as  though  I 
weren't  doing  my  job  properly  if  I 
didn't  add  ai  least  two  new  items  to 
my  classroom  reference  section  every 
year. 


Sell  your  used  ham  gear  in  Barter  'n  *  Buy.  Call  (800)  274-7373  to  place  your  ad  today. 


DOWN  EAST  MICROWAVE 

We  are  your  number  one  source  for  50  MHz 
to  10  GHz  equipment. 

Transverters  &  Down  Converters; 
Linear  Amps;  Low  Noise  Praamps; 
Antennas  &  Accessories;  Cable;  Connectors; 
Antenna  Relays;  Components 

Write  or  Call  for  Catalog. 

For  All  Equipment  &  Antennas: 

DOWN  EAST  MICROWAVE,  INC. 

Steve  Kostro,  N2CEI 

954,  Route  51 9 
Frenchtown,  HJ  08825 

(90S)  996-3584 

FAX:  (908)  996-3702 

For  Antennas  &  Accessories: 

DIRECTIVE  SYSTEMS 

Dave  Olean,  Ki  WHS 

RR1,Box282 

W.  Lebanon,  ME  04027 

(207)  658-7758 


Subscribe  to 

73  Amateur  Radio  Today 

Call  800-289-0388 


STOP  MISSING  ALL  THE  ACTION 

introducing  the  RG2  Ifom  Microtek.  A  plug  in  micro-cori  rotter  tor 
me  Ramsay  FXi4£  2  meter  rig  Plugs  into  mo  pll  socket  to  mo 
rad'C  and  provides  the  user  wrtfi  many  of  tne  features  found  on 
commercial  radios. 

•  7  segment  LED  display 

•  12  button  keypad 

•  Direct  onlry  of  any  frequency  Irom  140,000— 179, &95  MHz 

•  Standard  repeater  offsets  with  the  push  or  a  button 

•  20  channel  memory 

>  Scanning  of  al  frequencies  m  memory 
(lOCm&cnannei  scan  tune} 

The  RC2  comes  with  a  mcroprooaatof  board,  display  boa  rdr  and 
new  troni  end-pJate.  The  only  wiring  needed  it  *V2V,  GND.CD 
(earner  oeieci]  and  PTT. 

And  only  $1 10+S4  shipping  and  handling . 

Caii  or  write  for  more  details. 
Vi  residents  don's  forget  to  add  4,5%  sales  tax. 

MICROTEK 

RR  3  Box  4361 
Bumpass,  Va  23024 

703-872-7020 


For  The  Ultimate  Shack! 


100% 

made  in 

the  U.S.A. 


Imagine  your  callsign  on  the 
ARE.  Classic  Clock! 

•  Beautiful  laminated  original  artwork. 
-  Quality  quartz  movement 

•  Suitable  for  wall  or  desk  (approx.  9*x9*x2*)- 

•  Runs  on  one  AA  battery  (included). 

•  Only  $39.99  (plus  $4.50  shipping  in  U.S./foreign 
orders  FPO  New  Hampshire). 

•  Specify  catlsign  and  choice  of  simulated  walnut, 
light  Oak  or  black  frame. 

•  Send  check  or  money  ofder  lo: 

Amateur  Radio  Excellence 
Box  1551*Manchester,  NH*03105 
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Number  19  on  your  Feedback  card 


Michael  Bryca  WB8VGE 
2225  Mayflower  NW 
Massilion  OH  44646 

The  Xplor  32CA 

I  promised  this  month  to  have 
something  rather  different.  I've  got  my 
linger  deep  inside  the  world  of  micro- 
processors.  Yes.  it  is  1995  and  there  is 
more  to  QRP  than  NES02  mixers  and 
2N2222S.  I  don't  know  nght  offhand  if 
111  ever  put  this  thing  to  use  inside  a 
QRP  rig,  but  oh,  I  do  have  tots  of 
ideas! 

The  name  of  the  project  is  the  Xplor 
32CA.  It's  a  Personal  Digital  Controller 
IPDC)  that  provides  a  low-cost  gener- 
al-purpose programmable  control  de- 
vice. It's  primarily  used  in  control  ap- 
plications of  moderate  complexity.  The 
Xplor  32  may  become  the  brain  ior 
hundreds  of  QRP  projects.  I  know  Bill 
Brown  WB8ELK  has  used  one  of  the 
Xplor1  s  bigger  brothers  to  measure 
and  then  transmit  the  air  pressure  in 
many  of  his  high-altitude  balloons  The 
xplor  32  is  available  from  Blue  Earth 
Research.  The  basic  unit  goes  for 
about  $80. 

The  xplor  32  operates  from  an 
80C32  microprocessor,  The  BASIC 
language  used  in  the  Xplor  32  is  Tiny 
BASIC  (TB52).  This  TB52  also  has  the 
ability  to  upload  HEX  files  in  an  Intel 
compatible  format.  If  you're  up  to  it, 
you  can  also  use  assembly  language 
to  access  the  80C32  uPC. 

There  is  an  BK  byte  EEPROM  that 
holds  the  resident  program.  An  11- 
channel,  iQVbtt  A/D  converter,  and  up 
to  24  digital  I/O  lines  are  possible.  You 
can  even  use  an  adjustable  wake -up 
timer  for  low-power  applications.  AJso, 
depending  on  the  selected  unit,  a 
built-in  temperature  sensor  and  hu- 
midity sensor  are  possible.  Both  sen- 
sors are  available  from  Blue  Earth  Re- 
search, 

Each  of  the  10-bit  A/D  converters 


Low  Power  Operation 


has  an  input  of  0  lo  5  volts,  with  a  res- 
olution of  about  5  millivotts.  All  of  the 
AJD  converters  can  be  read  directly 
from  the  Tiny  BASIC.  It's  really  simple 
to  read  any  of  the  A/D  converters.  For 
exampJe,  10  A=chan  0:  print  0.  This 
one  line  will  print  the  vaiue  of  A/D 
channel  0.  The  return  will  be  a  number 
from  0  (O  volts)  lo  1090  (5  volts). 

Talk  To  Me 

The  Xplor  32  communicates  (o  the 
world  via  an  orvboard  RS-232  port.  A 
9-pin  DIN  plug  connects  the  Xplor  32 
to  any  computer  with  an  RS-232  port. 
In  my  case.  I  used  a  rather  old  Tandy 
1100  FD  laptop.  This  guy  has  no  hard 
drive,  so  everything  runs  from  one 
floppy.  The  software  you  can  buy 
along  with  the  Xptor  32  is  very  simple. 
tfs  really  only  a  communications  pro- 
gram In  fact,  you  can  use  the  popular 
ProComm  terminal  program  with  the 
Xplor  32.  Configure  your  communica- 
tion software  to  9600  baud.  8  bits,  no 
parity,  and  one-stop  bit. 

What's  slick  about  the  Xplor  32  is 
its  ability  to  operate  without  any  termi- 
nal or  computer  being  attached  to  the 
RS-232  port.  You  can  power  the  Xptor 
32  down,  and  then  three  hours  (or 
three  weeks)  from  now  apply  power 
and  the  program  you  uploaded  will 
Start  working.  The  resident  program 
will  always  be  executed  on  power- up. 

The  Tiny  BAStC  does  have  limits.  It 
does  not  support  floating  point  num- 
bers. Divide  1 0  by  3  and  you  get  3,  not 
the  0.333333  you  would  normally  see. 
The  MOD  command  allows  you  to  see 
the  remainder  from  division. 

Aside  from  the  Tiny  BASIC*  you 
can  CALL  a  number  of  assembly  lan- 
guage programs.  These  are  very  use- 
ful when  using  an  LCD  display  or  a 
keypad.  For  example,  a  CALL  8132 
will  initialize  the  LCD  display.  CALL- 
ING 3134  will  clear  the  LCD  and  place 
the  cursor  at  the  home  location.  A 


CALL  8140  will  scan  the  keypad  for  a 
key  press,  and  so  on. 

Tne  Xplor  32  requires  6  to  9  volts 
DC.  A  wail  wart-power  supply  Is  all 
that  is  required  to  operate  the  PLC. 

Putting  the  Xplor  32  to  Work 

HI  freely  admit,  I  know  just  enough 
BASIC  to  do  damage.  I'm  no  Bill 
Gates,  Bui  even  I've  been  able  to  do 
many  things  with  the  Xplor  32.  Right 
now,  my  goal  is  to  have  a  data  collec- 
tion for  my  solar  array,  Down  the  road, 
I  will  be  using  the  Xplor  32  as  a 
portable  data  collection  device  for  so- 
lar arrays.  In  the  sidebar,  you'll  see  the 
code  that  writes  four  of  the  A/D  con- 
verter to  the  LCD.  It's  nothing  fancy, 
and  in  fact,  this  code  took  several 
phone  calls  to  Blue  Earth  for  some 
pointers.  The  support  Blue  Earth  gives 
their  customers  is  )ust  great,  I  know, 
they  were  fighting  over  the  phone  for 
me.  (It's  your  turn,  J  talked  to  him  twice 
fast  time.}  If  you  have  an  application 
that  needs  custom  work,  the  staff  at 
Blue  Earth  Research  can  more  than 
likely  help  you  out. 

For  me,  the  data  collection  on  my 
solar  array  is  working  out  just  fine,  I 
learn  each  time  I  key  in  something 
new.  What  can  you  do  with  an  Xplor 
32?  Well,  plenty;  it's  ail  up  to  you. 

I  see  no  reason  why  you  could  not 
use  an  Xplor  32  to  monitor  your  anten- 
na system  SWR,  By  reading  *n  the  re- 
flected power  VSWR  (you  might  r\ee6 
a  op-amplifier  to  up  the  resulting  vafue 
to  something  useful)  and  then  do  an  IF 
statement  on  the  reading  from  one  of 
Ihe  A/D  converters,  tt  would  look 
something  like  this: 

10A=chanO 

20  If  A  <  100  then  bii  144=1 
30  tF  A  >  250  then  bit  144=0 
40  GOTO  1 0 

What  IVe  done  is  set  the  first  A/D 
converter  to  a  variable  called  RAS, 
Next,  *  told  BASIC  as  long  as  A/D  con- 
vener 0  is  tess  than  100,  make  bit  144 
a  logical  high  The  next  lane  tells  basic 
if  the  A/D  converter  is  over  250,  then 
make  bit  144  a  logical  tow.  Line  40 
loops  back  and  starts  things  all  over 
again. 


So,  when  the  SWR  is  high  on  your 
antenna,  the  reflected  power  would 
produce  a  higher  voltage  from  the  RF 
sensor.  This  voltage,  befeng  monitored 
by  A/D  converter  would  keep  port 
P.0.1  high  until  the  SWR  exceeded  the 
A/D  converter  count  of  250.  At  which 
time  the  port  would  go  low.  Now,  you 
can  do  anything  you  want  with  the 
port,  such  at  turn  on  a  relay,  sound  an 
alarm,  or  whatever.  As  long  as  you  op- 
erate the  I/O  port  within  its  current  and 
voltage  rating. 

Here's  an  idea!  Since  most  of  the 
rotor  controls  return  a  voltage  deter- 
mined by  the  position  of  the  antenna, 
you  coutd  use  the  Xplor  32  10  control 
your  roior.  By  keying  in  the  desired  de- 
gree, an  I/O  port  would  go  high  until 
the  returned  value  from  the  rotor's  pot 
equals  the  desired  setting,  All  you 
would  need  to  do  is  read  I  he  keypad, 
one  or  two  A/D  converters  and  use  the 
proper  I/O  lines  to  control  ihe  rotor. 
How  about  satellite  tracking  using  two 
rotors?  You  have  plenty  of  I/O  lines 
and  A/D  converters  to  do  it. 

WHl  you  be  seeing  an  Xptor  32  in 
an  upcoming  QRP  transceiver?  That's 
hard  to  say,  You  just  might.  But,  if 
noihing  else,  it's  a  great  learning  ma- 
chine. I  still  know  nothing  about  as- 
sembly but  J  can  talk  to  my  Xplor  32  in 
BASIC  to  begin  making  some  interest- 
ing projects  come  to  life. 

Yes.  there  is  more  to  QRP  than  just 
NE602s  and  transistors.  If  you  ever 
get  the  chance  to  play  with  an  Xplor 
32,  its  great  fun!  If  nothing  else,  it  will 
give  you  something  interesting  to  talk 
about  during  your  next  OSOf  You  can 
always  tell  when  I'm  working  on  the 
Xplor  32  in  my  shack:  There  are  the 
remains  ot  several  Oreo  packages,  as 
well  as  many  dead  Diet  Coke  cans, 
laying  about 

Since  my  wife  works  some  strange 
hours  as  a  fish  cutter  (don't  ask!) 

1  usually  have  a  Saturday  night  free 
to  myseff.  When  she  leaves  for  work 
at  3  p.m.  and  then  comes  home  at 

2  a.m.  she  will  say.  "1  see  you  have 
not  moved  all  night.  You  still  have  your 
fingers  in  thai  thing?"  Of  course,  t 
alway  reply,  "All  the  way  up  to  my 
elbows!1' 


Say  You  Saw  It  In 
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NO  ENTERTAINMENT  FEE 

Tftats  nght.  There's  never  an  entertainment 
charge  at  the  Solder4t  BooOl  (Mtami  It  Orlando^ 
Come  and  see  for  yourself  why  the  reviewers 
agree  that  the  Solder-Jt  Kit  makes  soldering  PL- 
259s.  miniature  connectors,  aluminum,  and  so 
many  other  nasty  sol  den  ng  jobs  so  easy.  At 
Dayton  we  had  a  lineup  or  folks  who  needed 
emergency  soldering  jobs  .  Moo  el  eyeglass 
frames  tor  a  fellow  tnpm  Kenwood  a  dasp  on  a 

gold  bracelet  for  a  YL  ham 
from  WJ.  a  few  PL259sr  din 
plugs  and  other  connectors 
for  new  rig  owners,  a 
cracked  HT  case,  a  pot 
metal  toy  gun  for  a  budding 
cowpoke   One  woman  fixed 
a  hole  in  her  truck  radiator 
so  she  could  get  home. 
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The  5<tfd#f4l  Kit  is  still  IS*. 00  *  14,00  SAH    (Ohio  add  7*) 

S*nd  check  lo  SolrfcMl    Boi  20100    ClavtUnd,  OH  441 » 

fill)  721-5700     W*  tfup  within  44  ftra. 


/  Futt  Duplex  Autopalch 
/  91 1  Emergency  Access 
/  Reverse  Autopalch  /Toll  Restriction 

/  Voice  Mail        /  Voice  lD*s     /  BSR  XTO 
/Volce/Tone/DTMF  Paging      •Scheduler 
/Links    /Programmable  Courtesy  Tones 
/Hardware  Logic  I/O  /HF  Remote  Control 
/Morse  Code  Practice        /Remote  Base 

PCRC/2  Combines    Ihe  power  of  your 
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Homing  in 


Number  20  on  your  Feedback  card 


JoeMoeilP.E.  K0OV 
RO.  Box  2506 
Fullerton  CA  92633 

Track  It  With  Packet 

In  the  heyday  of  spy  movies  and 
TV  shows  a  couple  of  decades  ago. 
the  hero  often  had  a  sophisticated- 
looking  device  on  the  dash  of  his 
sports  car,  it  received  transmissions 
from  a  "bumper  beeper*  transmitter  on 
Ihe  had  guy's  car  and  displayed  his 
exact  location  as  they  chased  through 
the  streets.  The  real  radio  direction 
finding  (RDF)  methods  of  the  time 
didn't  have  enough  accuracy  to  actual- 
ly pinpoint  cars  this  way,  of  course,  but 
it  made  good  fiction. 

Tracking  systems  with  this  level  of 
speed  and  accuracy  became  a  reality 
in  this  decade,  but  they  dont  use  tra- 
ditional azimutrHriangulation  RDF.  For 
instance,  the  Teletrac  Vehicle  Monitor- 
ing System  utilizes  the  difference  in 
time  arrival  of  the  target's  UHF  pulsed 
transmissions  at  lour  or  more  receiv- 
ing sites.  For  a  complete  description, 


Radio  Direction  Finding 


see  "Homing  In"  for  July  1991 . 

In  some  other  vehicle  tracking 
schemes,  the  target  determines  Its 
own  coordinates  using  the  Global  Po- 
sitioning System  (GPS)  and  transmits 
them  to  the  trackers.  GPS  technology 
is  also  at  the  heart  of  computerized 
navigation  systems  being  developed 
for  autos  of  the  future,  You  may  have 
had  the  chance  to  try  one  already— 
they  are  available  on  rental  cars  in 
some  places  to  guide  you  in  unfamiliar 
territory 

Wouldn't  it  be  helpful  (and  lots  of 
fun)  to  use  this  technology  in  ham 
radio?  Imagine  knowing  the  exact 
position  and  altitude  of  your  club's 
ATV  helium  balloon  packages 
throughout  their  flights,  displayed  on 
a  computer  map  in  every  chase  car 
along  with  the  positions  of  each  vehi- 
cle, as  shown  in  Figure  1,  If  public 
service  is  your  favorite  activity,  how 
about  having  instant  updates  on  the 
locations  of  marathon  runners,  am* 
bulances.  and  volunteer  hams, 
mapped  on  the  screen  of  your  laptop 


computer,  as  in  Figure  2, 

Automatic  Packet  Reporting  Sys- 
tem (APRS),  a  shareware  PC  map- 
ping and  messaging  program  Invented 
by  Bob  Bruntnga  WB4APR,  has 
brought  GPS  and  packet  radK)  togeth- 
er to  do  all  these  things.  "Homing  In" 
for  October  1994  and  January  1995 
introduced  you  to  APRS,  which  some 
hams  pronounce  "A-pers^  This  month, 
we'll  see  how  easily  an  APRS  network 
fits  Into  public  service  activities  and 
took  ctosely  at  the  new  Macintosh  ver- 
sion of  the  program, 

Where  Is  Everybody? 

Most  VMF  packet  stations  use  a 
"smart*  device  called  a  Terminal  Node 
Controller  (TNC).  It  ties  the  mike  and 
speaker  connections  of  the  transceiver 
to  the  serial  port  of  a  computer.  The 
TNC  does  the  hard  work  of  making 
packet  connections,  assembling/disas- 
sembling packets,  and  error-checking. 
The  computer  loafs,  running  a  simple 
teiminal  program  to  display  the  TNC's 
ASCII  output  as  letters  and  symbols 
on  the  screen,  while  passing  keyboard 
input  to  the  TNC. 

APRS  replaces  the  terminal  pro- 
gram. It  accepts  your  position  data 
and  other  information  as  appropriate 
(course,  speed,  weather  report.  ROF 
bearing).  It  then  encodes  the  data  into 
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APRS  format  and  commands  the  TNC 
to  beacon  it  to  the  packet  network,  in- 
coming packet  position  reports  from 
other  stations  In  the  net  are  passed  by 
the  TNC  to  Ihe  computer,  where 
APRS  decodes  the  data  and  displays 
it  on  special  APRS  maps. 

If  you  are  stationary,  all  you  have  to 
do  is  type  in  your  Latitude/longitude  co- 
ordinates to  put  your  electronic  pin  on 
everyone's  map,  If  you  are  moving, 
you  can  update  your  position  automat- 
ically and  continuously  by  hooking  a 
GPS  receiver's  NMEA  output  to  Uie 
second  serial  port  of  the  APRS  com- 
puter. Read  last  month's  column  for 
more  on  GPS  receivers  and  their  seri- 
al outputs. 

Besides  your  own  position,  you  can 
enier  and  transmit  the  positions  of  oth- 
er "objects,"  as  they  are  called  in 
APRS-speak.  Does  this  sound  like  an 
ideal  way  to  use  packet  radio  for  pub- 
lic service  race  communicaiions? 
APRS  creator  WB4APR  thought  so.  In 
recent  years,  Bob  and  his  friends  have 
used  his  PC  program  in  marathons1 
regattas,  bicycle  races,  and  even  to 
track  the  ceremonial  128-mlie  game 
ball  relay  for  the  Army/Navy  football 
game. 

An  unattended  station  does  not 
have  to  have  an  APRS- running  com- 
puter to  be  tracked  by  the  net.  For 


Sat  11:37  PM  (Z)  ct 


Figure  f.  APRS  maps  RDF  bearings,  whether  entered  manually  by  mouse  (the  K0OV  bearing)  or  automatically  via  packet  (the  WB&UZZ  hearing).  This  is  a  PC- APRS 
color  map  by  WB4APR  in  an  1BK  file,  converted  for  MacAPRS.  Some  roads  were  in  cofors  that  did  not  print  on  the  monochrome  LaserWriter. 
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APRS  Messages 


To 


UIB6QDG 

UA6RJE 

UB6ELR 

KGIU 

UR60PS 


hum  Ct  Message 


1 
2 
3 
4 
5 


0  12/01  23:05  Heed  count  of  dropped-out  runners  at 

0  12/01  23:09  Please  observe   freeway  onrantp   traff" 

0  12/01  23:11  Crowd  control    needed  at  finish   I  in* 

0  12/01  23:12  Pse  get  number  of    lead   female  rumer 

0  12/01  23:14  30  additional    flee  bandages  needed 
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Figure  2.  This  race  course  is  on  a  zoomed-in  map  made  from  J:  100,000  USGS  CD-ROM  data  by  WU2Z,  The  extra  detail  is  not  needed  for  a  marathon,  but  it  would  be 
veryhetpfut  for  transmitter  hunting.  The  entire  map  is  a  300K  fife  that  runs  onfy  on  the  Macintosh  version  of  APRS- 


public  service,  WB4APR  lashes  up 
"breadpan  trackers"  to  put  on  vehicles. 
Take  an  upside  -down  breadpan  and 
put  your  tnc,  radio,  batteries,  and 
GPS  receiver  into  it,"  he  says.  MYou 
can  tape  it  to  the  roof  of  a  car,  or  even 
put  it  on  a  bicycle,  it's  completely 
stand-alone,  sending  data  but  not  re- 
ceiving it: 

WB4APR,  who  just  completed  his 
second  year  of  communications  for 
the  Marine  Marathon,  continues,  "On  a 
voice  net,  we  can  hear  where  the  lead 
runner  Is  every  few  minutes,  but  hams 
lend  to  forge!,  or  don't  hear  and  have 
to  keep  asking.  APRS  is  a  tool  to  con- 
tinuously display  the  first  runner, 
sweep  vehicle,  and  other  important 
stations. 

"Our  marathon  was  on  a  bike  trail 
that  crossed  roads  only  at  major  inter* 
sections  At  each  of  those,  there  had 
to  be  a  county  policeman  to  stop  traffic 
when  the  race  came  through.  The  po- 
lice liked  to  be  able  to  Just  look  at  a 
ham's  laptop  and  see  the  little  dot 
moving  along .  They  then  knew  when 
to  go  out  in  the  street  and  stop  traffic* 

Bob  says  you  don't  have  to  slow 
down  a  champion  marathoner  by 
putting  a  breadpan  tracker  on  him  or 
hen  yWe're  not  using  GPS  receivers 
on  the  runners  or  chase  vehicles.  It's  a 


waste,  because  their  movements  are 
absolutely  predictable  The  voice  chat- 
ter lets  you  know  where  the  lead  run- 
ner is  and  APRS  fills  in  the  gaps  be- 
tween voice  reports. 

"When  the  starting  gun  goes  off, 
the  command  post  operator  tells  the 
computer  to  put  the  lead  runner  object 
at  the  start  line,  sets  it  in  the  direction 
the  course  is  going,  and  gives  it  a 
speed  of  nine  knots.  Every  10  minutes 
or  so,  he  checks.  When  the  dead  reck- 
oned spot  doesn't  make  a  turn,  he 
hooks  tt,  gives  it  a  new  direction,  and  It 
dead  reckons  atong  that  way- 
It's  darned  accurate.  Having  done 
ft  several  times,  I  know  the  right  veloc- 
ity to  input  for  the  lead  runner  ff  I'm  off 
by  one  MP H  on  estimating  lead  runner 
speed,  it  will  oniy  be  135  yards  oft  af- 
ter rive  minutes.  GPS  is  usually  accu- 
rate to  within  100  yards,  due  to  gov- 
ernment-imposed 'selective  availa- 
bility.' So  dead  reckoning  is  almost  as 
accurate. 

"Instead  of  runners,  we  have 
learned  to  put  GPS  on  things  that 
have  unpredictable  routes.  For  exam- 
ple. 70  ambulances  were  at  the  race 
this  year.  They  came  from  three  states 
and  many  jurisdictions,  so  they  had  no 
common  frequencies  at  all.  The  head 
Marine  Corps  doctor  dispatched  and 


communicated  with  the  ambulances 
via  amateur  radio.  The  eight  ambu- 
lances with  GPS  were  the  advanced 
life  support  units  that  could  end  up 
anywhere  during  the  race.  The  rest 
were  mostly  stationary,  so  they  didn't 
need  GPS." 

Good  News  for  Mac  Fans 

Figure  2  ts  a  mock-up  showing  the 
many  possible  objects  that  can  be 
mapped  on  a  race  course.  It  also 
shows  off  the  enhanced  graphics  ca- 
pabilities of  a  new  version  of  APRS  for 
Macintosh  computers.  MacAPRS  was 
written  by  Keith  Sproul  WU2Zt  with 
help  from  his  twin  brother  Mark 
KB2ICL 

Keith  says  he  is  hooked  on  Macs, 
and  adds,  "I'm  a  microcomputer  man- 
ager for  a  large  company  I'm  respon- 
sible for  about  600  Macs  and  150 
DOS  machines,  I  have  six  Macs  at 
home  on  an  Ethernet  with  several  gi- 
gabytes of  hard  drive  space,  two  CD- 
ROM  drives  on  my  main  machine  on 
one  on  my  ham  radio  machine,  plus  a 
CD-ROM  drive  on  my  server  and  a  gi- 
gabyte on  that.  The  ham  calisign 
database  is  on  my  server  and  mounts 
on  all  the  machines  all  the  time* 

Whereas  WB4APRS  APRS  for  PCs 
was  created  in  QuickBasic,  WU2Z 


wrote  MacAPRS  in  Think-C.  It  has 
completely  different  code,  but  is  In- 
tended to  be  fully  compatible  with  all 
of  WB4APR's  APRS  protocols. 

MacAPRS  takes  advantage  of  the 
multiple  windows,  mouse,  and  pull- 
down menu  environment  of  the  Macin- 
tosh. Unlike  PC-APRS,  there  Is  no 
map  list  file  to  keep  updated.  When 
you  get  a  new  map.  just  drag  it  into 
the  map  folder  with  the  mouse.  Select- 
ing a  map  is  as  simple  as  pulling  down 
a  menu  and  finding  if-  With  that  map 
di splayed,  hold  down  the  Option  key 
and  dick-drag  the  map  area  of  inter- 
est. The  program  will  blow  up  that  re- 
gion to  full  window  size.  You  can  put 
aliases  of  zoomed  maps  on  the  map 
menu  for  future  use. 

When  you  click  the  mouse  on  any 
point  on  the  map.  the  latitude  and  lon- 
gitude of  that  point  are  immediately 
displayed  at  the  bottom  of  the  window. 
Pressing  Command-E  brings  up  a 
menu  so  you  can  put  an  object  on  the 
screen  at  that  point  (or  you  can  type  in 
coordinates  of  another  point).  This  ob- 
ject may  also  be  transmitted  to  the 
net. 

MacAPRS  has  a  library  of  about  50 
object  icons  They  can  be  stationary, 
moving,  (dead  reckoned)  or  give  other 
information  such  as  weather  data  or 
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RDF  bearings.  Once  an  icon  is  on  the 
map,  you  can  move  it  by  holding  the 
Command  key  and  dragging  it  to  a 
new  location  with  the  mouse. 

When  you  click  and  drag  the 
mouse  between  two  locations,  a  box 
below  the  map  shows  me  coordinates 
of  both  points.  It  also  shows  the  exact 
distance  in  miles  between  them  and 
the  azimuthal  angle  from  start  to  fin* 
ish.  When  I  saw  this  feature,  I  realized 
that  it  would  be  a  quick  way  to  manu- 
ally enter  RDF  bearings  on  the  f ly„ 
without  having  to  call  up  a  menu  and 
type  them  in,  I  suggested  to  Keith  that 
he  modify  the  program  to  add  the  abili- 
ty to  keep  mouse-drawn  bearing  lines 
on  the  screen,  "No  problem, "  he  said. 

When  a  position  report  is  received 
via  packet,  a  symbol  appears  on  the 
screen  with  a  cailsign  next  to  it.  Click 
on  it  and  you  will  see  the  time  It  was 
heard,  how  many  packets  have  been 
received  from  that  station,  plus  the  lat- 
itude, longitude  and  grid  square  in  the 
bottom  status  line  If  you  double-click 
on  it,  you  will  get  a  window  with  a  his* 
lory  file  of  every  packet  received  from 
that  station,  If  you  have  a  commercial 
cailsign  CD-ROM  on  line,  the  program 
looks  up  the  cailsign  and  displays  the 
data. 

In  addition  to  these  windows,  you 
can  bring  up  others  to  show  a  list  of  all 
stations  seen,  a  list  of  all  messages 
seen,  station  information,  and  so  forth. 
With  another  command,  you  can  ex- 
change one-line  messages  with  any 
station  via  unconnected  packets.  Fig* 
ure  2  includes  a  window  of  typical 
messages. 

MacAPRS  includes  data  bases  for 
Zip  codes  and  grid  squares.  If  you 
don't  know  the  exact  coordinates  of  a 
home  station,  enter  its  grid  square  or 
Zip  code  and  the  program  wilt  display 
the  approximate  coordinates. 
MacAPRS  utilizes  existing  and  future 


PC-APRS  color  map  fifes,  once  they 
have  been  converted  to  MacAPRS  for- 
mal by  a  program  included  In  the 
menus.  Maps  created  for  MacAPRS 
only  can  be  larger  and  more  detailed, 
though,  with  about  20  times  the  num- 
ber of  points  possible  wrth  PC-APRS 
maps. 

If  you  have  the  USGS  1:2,000,000 
scale  map  CD-ROM,  you  can  create 
your  own  detailed  MacAPRS  map 
files.  To  limit  file  size  and  speed  up 
loading,  you  can  include  just  the  fea- 
tures you  want.  If  you  don't  need  rail- 
roads or  streams,  for  example,  don't 
convert  them. 

More  detailed  1:100,000  scale  US- 
GS maps  are  also  available,  showing 
individual  streets.  Keith  says  that  in 
SP-compressed  form,  it  takes  14  CDs 
to  hotd  the  entire  US  at  this  scale.  He 
is  not  quite  ready  to  release  his  pro- 
gram to  convert  these  maps  to 
MacAPRS  formal  yet.  but  he  says  he 
can  provide  such  maps  of  your  town 
for  a  small  charge.  The  map  in  Figure 
2  was  zoomed  from  a  file  made  from 
1:100,000  USGS  data, 

Tve  had  a  lot  of  fun  writing  the  pro- 
gram," Keith  says.  I'm  working  hard  to 
keep  up  with  Bob's  APRS  improve- 
ment. There  is  a  bunch  of  people 
running  MacAPRS  from  Florida  to 
Ohio  to  Texas.  I  regularly  hear  from  a 
group  in  the  Chicago  area." 

MacAPRS  requires  System  7  to  run 
property  and  cannot  be  used  on  older 
68000  machines  It  will  not  run  on  an 
SE  or  a  Mac  Plus,*  says  WU22.  H  will 
run  on  an  LC  with  6  megs  of  RAM,  hut 
it  starts  to  lose  out  with  anything 
smaller.  To  use  the  airport  and  Zip 
code  data  bases,  you  can  run  it  with 
as  much  as  8  or  12  megs  if  you  want, 
or  you  can  selectively  turn  the  data 
bases  off  and  run  with  much  less,  if 
you  have  enough  memory,  you  can 
have  several  maps  open  at  once,  plus 


the  message  and  station  list  windows, 
and  you  can  click  rapidly  back  and 
forth.  Stations  in  range  appear  on  all 
maps  simultaneously." 

MacAPRS  and  its  data  bases  re- 
quire 3.3  megabytes  in  compressed 
form.  If  you  have  a  fast  modem,  look 
for  it  on  CompuServe  and  other  ser- 
vices, Keith  will  provide  the  program 
on  disks  for  $30  registration  fee  plus 
$10  for  three  HD  floppies.  Tor  those 
who  have  already  registered  the  PC 
version  with  WB4APR  and  want  mine 
too,  the  registration  fee  is  only  $20," 
says  WU2Z. 

Like  Bob's  program.  Keith's  is  still  a 
work  in  progress.  As  of  this  writing,  the 
latest  version  (1.0.6)  does  not  yet 
have  all  the  features  of  the  PC  imple- 
mentation. But  once  you  have  regis- 
tered your  first  copy,  the  registration 
number  you  get  will  be  usable  with  fu- 
ture versions. 

APRS  To  The  Edge  Of  Space 

Keith  is  excited  about  applying 
APRS  to  hkjh-allilude  balloon  experi- 
mentation, %  group  of  Chicago  hams 
held  a  balloon  launch  in  Minnesota  on 
the  weekend  before  Field  Day/  he 
says.  The  package  had  a  GPSyAPRS 
beacon.  I  wrote  some  extra  software 
for  them  so  thai  the  display  would 
show  the  ground  track  of  the  balloon, 
plus  the  elevation  at  each  point.  The 
line  on  the  screen  map  changes  coior 
with  altitude.  You  can  tell  how  the 
height  varies  as  it  moves  around  the 
countryside.  In  the  future,  their  bal- 
loons will  send  temperature,  baromet- 
ric pressure,  and  humidity  if  they  can 
find  inexpensive  sensors,1* 

Keith  is  giving  high  priority  to  imple- 
menting the  RDF  features  of  APRS  in- 
to his  Mac  version.  Tm  the  Senior 
Technical  Advisor  to  a  college  amaieur 
radio  club/'  he  says.  "I  told  them  I 
don't  want  to  do  a  balloon  launch  until 


they  have  at  least  two  or  three  fox- 
hunts under  their  belts,  I  won't  put  my 
thousand  dollars  worth  of  equipment 
up  If  there  isn't  a  recovery  system 
backup  for  the  GPS  telemetry,  We 
need  an  RDF  team  that  knows  what  to 
do," 

If  you  live  in  the  Midwest  and  would 
like  to  learn  more  about  ballooning, 
GPS  and  APRS,  plan  to  attend  the 
28th  Mid-Winter  Wheaton  HamfesT  on 
Sunday,  January  29,  al  the  Odeum 
Exposition  Center  in  Villa  Parfc,  IIHtkms. 
You  can  see  both  versions  of  APRS 
and  learn  about  it  from  WU2Z  and 
from  Ed  Rogers  N9LCI,  The  Near 
Space  Science  group  is  also  holding  a 
conference  at  the  hamfest.  including 
discussions  of  APRS  for  tracking  high 
altitude  amateur  balloons.  The  lest 
starts  at  8  am.  and  should  end  in  time 
for  you  to  watch  the  Super  BowL 

Correction 

"Homing  In"  for  December  1994  en- 
couraged T- hunters  to  subscribe  to 
Fox-List,  an  Internet  reflector  for  RDF 
enthusiasts  sponsored  by  the  Boston 
Amateur  Radio  Club  The  address  for 
signups  incorrectly  included  a  hyphen. 
Here  is  the  right  way  to  subscribe: 
Send  a  one-line  message  to  list- 
serv@netcom.com  with  the  text  "sub- 
scribe fox -list"  (without  quotes), 


APRS  Authors 

Bob  Baininga  WB4APR 
115  Old  Farm  CL 
Glen  Burnie,  MD  21060 

Keith  Sproul  WU2Z 

698  Magnolia  Rd. 

North  Brunswick,  NJ  06902 

Please  include  a  self-addressed 
stamped  envelope  tor  replies  when 
you  write  to  sofiware  authors  and 
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POWER  AMPS 
&  PREAMPS 

AM  &  FM  2.0  Mhz  - 1.2  Ghz,  2.0  Mhz  -  2.3  Ghz 

$75.00  to  $450.00 

Special  Power  Amplifiers  for  "Rabbit"  Linear 

ATV  Transmitters  -  Transceivers  - 
Down  Converters  70  CM  Up 
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FM 
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QRP  CLASSIC  DUAL  BAND 
TRANSCEIVER  KIT 

•  Dual  band  Transceiver  kit  for  the  20M  &  40M  bands 

>  Superhet  receiver  design  with  diode  ring  mixer  &  RF  pre-amp 
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■  AGC  circuit 
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•  RIT  w/center  detent  control  providing  ±  1  KHz  of  range 

•  SJdetone  oscillator  w/level  control 

•  Silky  smooth  QSK  circuit 

•  4  -  5  watts  of  RF  output  on  both  barwls 
Tx  output  power  adjustable  from  o  to  full  output 
Both  Iambic  and  manual  Key  jacks  provided 
12VDC  operation  —  Current  drain  Is  200mA  on  Rx  and  1  A  on  TX 
Measures  (HWD);4n  X  6  1MM  X  6  7/e*  and  weighs  48  oz, 
100%  complete  kit  —  All  coils  are  prewound 
All  panets  prepunched  for  optional  Iambic  keyer 

•  Cat  #CL204O  „....."..„„.„ $219.95 

•  Cat  #  KEY1  Optional  Iambic  Keyer  kit..„$  39.95 


9AM  to  6PJVI 
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EST. 


n      OAK  HILLS  RESEARCH 
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Sell  your  product  in 
73  Amateur  Radio  Today 

Call  Dan  Harper  today.  - . 
1  -800-274-7373 


Series  Mooe 

Powerllne  surge  protection 

+  Effective^  required  protection  for 

interconnected  or  networked  equipment 
♦  Reliable-  non-sacrificial  design 
+  Safe- Uses  no  MOVs 
Award  winning  Series  Mode  technology 

eliminates  ihe  destructive  energy  of  surge  voltage 
Mi  surge  current! 

Call  or  write  tof  full  details  today.  Ask  about  pur  ham 
operator/  club  discount 

ZeroSurge  Inc. 

944  State  Rt  12  Frendntown  NJ  08825 
BQQ-996-6696      FAX  {908)  996-7773 


INTRODUCING 
THE  9600  BAUD  PACKET  LEADER 


This  all  new  9600  Baud  Azden  Digital  Radio  is  plug  and  play  ready,  from 

the  front  panel  High  speed  pin  diode  TX/RX  switching  and  direct  crystal 

modulation  deliver  ultra-fast  TXDelay  times-  Wide  RF  input  range 

and  wideband  IF  offer  full  capability  down  to  430  MHz. 

BUILT  TO  MIL-STD-81 0    2  YEAR  WARRANTY 

GENERAL  SPECIFICATIONS 

Frequency  Range  (TX  &  RX)  43fH5G  Mhz 


BacJdrt  amber  LCD 
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38  tiuliHrv  tones 
^3.8  V®  9  Amps 

-10  to +60  degrees  C 
Solid  State 
2nH*5,5nWx7,25"D 
500mm  H,14Qmm  W, 

1B2mm  D 
RECEIVER 

Receiving  system         Double  camera  ion  Supertielerodyne 
Intermedial*  frequency  1  st-45  Mhz,  2nd-455  KHz  (20KHz  8WJ 
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TX/RX  Switching 

Dimensions 


Sensitivity 

Adjacent  channel 
selectivity 
3C  Khz  channel 
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dilation 

TRAHSWTTCR 
Output  Power 

Modulation  Syst 


Deviation 
Spurious  radiation 
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>70dB 


M0 

35^10  watts  (WLo) 
Voice-Variable  reactance 
Data-Crystal  direct  FM 
±5KKz 
>60dB 


THE  PCS-9800D 

TO  PUCE  ORDERS 
CAU1-800-B43-7655 


idAZDEN* 
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Number  21  on  your  Feedback  card 


numuer  £.  i  on  your  re 

Above  &  beyond 


VHF  and  Above  Operation 


C.  L  Houghton  WB61GP 
San  Diego  Microwave  Group 
6345  Badger  Lake  Ave, 
San  Diego  C A  92119 

GaAsFETs  and  the  Radio 
Amateur:  How  to  Re-Tune 
Circuitry  for  Amateur  Use 

Amplifiers  can  be  constructed  out 
of  many  different  types  of  devices; 
from  MMIC  modular  amplifiers,  the 
sort  that  works  in  a  drawer,  from  a 
plastic  package,  or  from  various  dis- 
crete devices.  Transistors  or  bipolar 
types  are  me  mosi  common  cte vices 
available  in  both  PIMP  and  NPN  vari- 
eties, 

The  transistor  is  a  good  device  but 
has  a  couple  of  drawbacks  when  se- 
lected for  the  front  end  of  a  high-per- 
formance receiver  The  primary  rea- 
son to  choose  other  devices  is  the 
noise  figure. 

The  best  noise  figure  is  the  lowest 
numerical  value  you  can  obtain;  0.76 
dB  would  be  a  better  (lower)  value  in 
comparison  to  1.5  dB  or  some  other 
higher  numerical  value.  Best  sensitivi- 
ty is  accomplished  with  (he  lowest 
noise  figure  That's  why  a  low  noise 
figure  front  end  for  a  receiver  or  con- 
verter is  a  sought-after  feature, 

Now  enter  the  mitigating  circum- 
stances P  namely  frequency.  At  very 
low  frequencies  some  bipolar  transis- 
tors are  very  good  tn  respect  to  the 
noise  figure,  The  2N3391  family  of 
transistors  performs  quite  welt  for  au- 
dio and  slightly  higher  frequencies.  As 
we  increase  our  frequency  of  opera- 
tion to,  say,  50  MHz,  a  mulliwatt  RF 
power  transistor  2N3866  works  well. 
This  produced  a  noise  figure  of  1 ,3  dB 
in  a  S  meter  preamp  I  constructed 
many  years  ago.  Sure,  I  could  have 
selected  other  types  of  devices  for  this 
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16 

12 

3 

6 


4     - 


project,  but  at  the  time  some  12  years 
ago  alternate  devices  were  expensive 
and  static-destructible  I  liked  the 
durability  of  the  power  transistor  and  It 
has  performed  well  to  this  day.  It  has 
even  survived  some  relay  switching 
failures  on  transmit,  I  put  that  device  in 
the  ptpe  wrench  class  of  survivors. 

As  frequency  is  increased  to 
around  1 ,000  MHz,  transistors  can 
work  well,  but  the  noise  figure  de- 
grades to  a  higher  vaiue.  Special  tran- 
sistor cases  are  needed  to  remove 
bulk  capacitance  and  inductance  in 
the  transistor  leads  to  allow  effective 
operation  at  higher  frequencies  The 
pill  case  with  two  emitter  leads  is  a 
standard  configuration.  The  dual  emit- 
ter leads  decrease  lead  inductance, 
making  connections  very  short.  This  is 
extremely  important  at  higher  frequen- 
cies, 

Earty  devices  of  this  type  were  the 
MRF-901  and  the  NEC-021  transis- 
tors. Noise  figures  were  in  the  2.x  dB 
range.  If  a  better  noise  figure  is  de- 
sired, a  different  device  would  have  to 
be  used,  namely  a  Field  Effect  Tran- 
sistor (FETJ  Early  FETs  were  ob- 
tained surplus  from  satellite  systems 
at  4  GHz;  they  produced  noise  figures 
at  1  GHz,  near  or  slightly  below  1  dB 
at  1  GHz.  As  Ihe  frequency  increased 
so  did  the  FET's  noise  figure  bul  tt 
was  several  factors  below  that  of  a 
regular  transistor.  This  was  typical  of 
the  early  Dexcel  FETs, 

Enter  modern  day  FETs.  They  not 
only  include  very  high  performance 
(gain)  but  very  low  noise  ligures  as 
well,  up  into  the  microwave  region  to 
12  GHz.  They  are  quite  usable  at  low- 
er frequencies  and  yield  very  impres- 
sive low  noise  figures  at  144  MHz. 
The  same  device  yielding  a  3  dS  noise 
figure  and  about  10  dB  gain  at  mi- 
crowave frequencies,  produces  noise 
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Figure  J .  Sample  FET  amp  stage  tuning  with  lootnpick  toof. 
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Figure  2.  Placing  'Snowflake*  copper  bits  on  striptine. 


Hgure  3.  Typical  "Gain  vs.  Frequency*  chart  for  a  GaAsFET 


figures  of  1  dB  or  less  and  higher 
gains  at  2  meters.  At  lower  frequen- 
cies stability  is  a  concern  however, 
and  precautions  should  be  taken  to 
ensure  designs  are  we II -shielded,  pre- 
venting unwanted  oscillations. 

FETs,  specifically  GaAsFETs,  are 
capable  of  very  high  gains  and  tow 
noise  figures  from  a  few  hundred  MH2 
to  the  very  high  GHz  of  the  microwave 
region.  Some  of  the  newer  Hempt 
GaAsFET  devices  produce  some  very 
good  low  noise  figures  and  associated 
higher  product  costs.  Two  things  seem 
to  have  prevented  amateurs  from  us- 
ing these  devices;  the  cost  of  the  de- 
vice (which  is  decreasing  as  time  pro- 
gresses), and  the  device's  susceptibili- 
ty to  destruction  from  static  electric 
charges.  Considering  their  cost,  some 
of  us  do  not  want  to  play  around  with  a 
$10  bill  that  could  go  "POOF"  whan 
handled  improperly. 

I  avoided  working  with  static -sensi- 
tive devices  for  those  very  reasons  I 
could  not  afford  to  make  a  "mi steak* 
as  my  pocketbook  would  bleed  heavi- 
ly. Now,  after  working  with  expensive 
devices  and  even  modifying  circuitry 
from  commercial  applications  to  ama- 
teur frequencies,  I  have  become  much 
more  tolerant  and  confident  when 


working  with  GaAsFET  static-sensitive 
devices. 

There  are  some  basic  considera- 
tions (or  working  with  GaAsFETs  in 
general,  but  the  procedures  are  the 
same  for  all  frequencies.  From  very 
low  frequencies  to  10  GHz  and  above 
these  practices  apply  evenly.  Use 
them;  do  not  take  shortcuts.  Above  all, 
think  out  the  procedures  described  be- 
low and  you  should  not  have  any  trou- 
ble working  with  static- sensitive  com- 
ponents. The  following  are  some  ob- 
servations tor  working  on  circuits  us- 
ing  GaAsFETs,  made  by  my  partner 
Kerry  N6IZW.  The  job  was  to  cover 
not  just  10  GHz  micros!  rip  re  tuning  but 
to  make  it  applicable  to  other  frequen- 
cies by  component  scaling.  Remem- 
ber: As  frequency  is  lowered  the  cir- 
cuitry becomes  larger  and  easier  to 
modify. 


Tuning  Techniques 

This  is  a  description  of  the  basic 
approach  I  have  used  to  successfully 
relune  many  surplus  amplifiers  to  am- 
ateur frequencies.  These  amplifiers 
were  on  frequencies  in  the  commercial 
bands  that  would  be  unusable  to  ama- 
teurs in  their  original  frequency  config- 
uration. 
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J-Pole  in  your  Pocket? 

Tough  dual-band  antenna  for  the  travelin '  man  or  the  condo  dweller. 
Hang-anywhere  style  and  extra  range  can  save  life  in  an  emergency. 


James  H.  Gray  W1XU 

During  my  years  of  traveling  around  the 
eastern  United  States  on  business  or  vacation,  1 
often  wished  I  had  a  small,  inexpensive  and 
easy-to-use  antenna  to  match  my  little  hand- 
held 2  meter  radio.  Occasionally  I  had  an  HF 
rig  in  the  car,  but  more  often  it  was  the  little  2 
meter  radio  which  was  useful  and  fun.  On  long 
road  trips  it  alleviated  boredom,  kept  me  awake 
and  almost  always  assisted  me  to  find  a  motel, 
restaurant,  or  other  ham's  QTH.  On  such  trips 
the  mobile  antenna  was  fine  until  I  needed 
more  range  from  the  motel. 

When  I  traveled  by  plane,  the  rig  was  the 
handheld  with  no  amplifier.  It 
had  only  a  small  telescoping 
whip  that  I  could  extend  to  about 
19  inches.  If  1  happened  to  be 
close  enough  to  a  repeater  in  a 
large  city,  that  was  fine  and  1 
managed  to  "work"  the  locals  in 
spite  of  low  power  and  a  minimal 
antenna. 

But  there  were  occasions 
when  there  was  no  local  repeater, 
or  when  I  was  inside  a  steel -arid-concrete  build- 
ing. At  such  times  I  wasn't  able  to  make  any 
contacts  at  all  and  had  to  resort  to  dull  tedious 
television  programs  before  going  to  bed. 

If  you  face  similar  problems  when  traveling 
light  and  by  air,  you  know  how  it  feels  to  be 
alone  among  the  many. 

The  Pico  Solution 

Today,  the  travelin1  man  has  a  ready  solu- 
tion to  the  problem:  a  neat  antenna  produced  by 


PASS  THIS  TEST! 

WIN$5 

Clip  this  ad  and  circle  the 
TigerTail™  Send  it  with 
your  order  to  get  $5  off 
any  purchase. 


Can  You  Find 
theTiger'sTail? 
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If  your  eyes  are  sharp  you  can  spot 
the  TigerTail M  in  the  photo  above.  It's 
not  attached  to  something  that  bites;  in- 
stead it  puts  extra  growl  into  the  signal 
from  the  HT  it's  attached  to. 

TigerTaiP  improves  SWR,  lowers 
radiation  angle,  and  extends  range. 
You  can  use  low  power  and  save  your 
battery  pack,  but  still  have  a  big  signal. 

Better  than  an  amplifier,  it  improves 
reception  too.  TigerTaiP  does  all  this 
by  simply  slipping  under  your  flex  an- 
tenna and  just  hanging  down —  without 
sticking  up  or  out  or  getting  in  the  way. 


Antennas  West  and  called  the  "Pico-J."  It 
meets  all  the  requirements  set  forth  in  the 
first  sentence*  Pico  means  "small,"*  as  in 
"picofarad,"  and  *T*  stands  for  **J-poletTT 
the  well-known  low-anglet  omnidirec- 
tional vertically  polarized  antenna — just 
what's  needed  for  2  meters. 

Antennas  West's  Pico-J  offers  some 
features  not  found  in  the  usual  J-pole.  For 
example,  the  feedpoint  is  already  found 
and  matched  for  you,  and  the  antenna  is 
small  and  light — so  much  so  that  it  can  be 
rolled  up  and  slipped  into  a  small  eye- 
glasses case.  It  looks  like 
a  sleek  black  ribbon  55 
inches  long.  A  six-foot 
small-diameter  coax 
feed!  me  comes  off  the 
bottom.  Its  gold-pin 
BNC  attaches  directly  to 
your  radio. 

A  small  loop  at  the 
top  may  be  slipped  over 
a  curtain  rod  or  a  nail  or 
any  other  suitable  projection.  But,  if  by 
chance  you  don't  happen  to  find  a  suitable 
support,  Antennas  West  thoughtfully  provides  a 
small  suction  cup  with  an  embedded  hook  that 
can  be  slapped  up  on  a  window  or  any  smooth 
surface,  and  presto! — you're  on  the  air! 

Pico-J  is  completely  weather-sealed  and 
could  be  hung  outdoors  if  you  wish.  Otherwise, 
you  can  hang  it  in  a  closet  or  a  doorway;  in  fact, 
anywhere  that  is  convenient  and  where  your  sig- 
nal won't  be  blocked,  The  extra  reach  provided 
by  this  beauty  could  save  life  in  an  emergency, 
and  is  always  useful  when  just  plain  chatting 
with  the  locals. 

Your  Pico-J  stretches  range,  improves  re- 
ception, reaches  far-away  repeaters,  and  saves 
your  battery  pack. 

The  measured  VWSR  is  less  than  2:1  be- 
tween 142  and  150  MHz— ideal  for  CAP, 
MARS,  and  other  services  near  the  2  meter 
band — and  is  a  very  beautiful  1:1  at  146  MHz, 
Not  bad,  eh? 

Best  of  all,  considering  the  benefits,  is  the 
price:  $19.95  for  the  2  meter  model,  $26  for  the 
2m/70cm  dual  bander,  both  complete  with  the 
soft  vinyl  case  to  store  your  Pico-J  when  it's  not 
in  use. 

On  a  recent  trip  1  tucked  Pico-J  into  my 
briefcase,  right  next  to  the  handheld.  No,  T 
didn't  even  use  the  "duckie"  or  the  telescoping 
whip  because  I  had  all  I  needed  in  this  one  neat 
antenna.  Maybe  you'll  find  the  same. 

-condensed  from  RadioFun 


No  Antennas  Allowed? 

Who  will  see  Pica-J  hanging 
in  your  closet  or  on  the  balcony? 

But  your  signal  will  be  heard. 
Pico-J*  s  half  wave  radiator  is 
sleek  and  unobtrusive*  his  thin 
flexible  feedline  is  barely 
noticeable.  When  his  work  is 
done  Pico-J  rolls  up  and  slides 
into  his  pouch  like  the  Genie 
slipping  back  into  the  bottle. 

Carry  Pico-J  on  hikes  or  trips 
as  you  would  carry  a  pair  of 
glasses.  Keep  him  in  your 
emergency  jumpkit  When  you 
need  gain  and  low  angle  omni- 
directional coverage  pull  out 
Pico- J  and  be  full  quieting  when 
it  counts. 

New  Pico-J' s  for  1995 

PJ  Packet  S22 — Maximum  efficiency 
on  2m  packet  frequencies. 

PJ  220  SI 9.95 — Go  everywhere  gain 
for  the  "private"  band. 

Pilot's  Pico-J  $39 — Aviation  band 
range  booster  for  pilots  on  the  go. 


'Pi  Yes,  I  want  to  increase  range  and  save  my  batteries! 

■ Send  my  PicoJ,  2m  or  220=519.95,  Packet=$22,  Dual=S26,  Pilot=$39 
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General  Precautions 


Noise 
Figure 
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Everything  must  be 
grounded  to  power  (earth) 
ground,  including  the  sol- 
dering iron  tip.  The  typical 
FETs  in  microwave  ampli- 
fiers will  self-destruct  with 
more  lhan  5  to  10  volts  on 
the  gate  terminal. 

Apply  only  as  much  input 
RF  power  initially  as  re- 
quired  to  get  a  usable  out- 
put measurement.  This  re- 
duces the  chance  of  dam- 
age to  higher  power  de- 
vices prior  to  getting  the 
output  matched  Also,  this 
prevents  saturation  of  a 
stage  which  then  appears 
to  not  respond  to  tuning. 
Applying  more  than  about 
+  10  dBm  directly  to  small 
FETs  may  cause  damage. 

Use  current-limited  power  supplies 
set  to  limit  slightly  above  normal  ex- 
peeled  operating  current.  In  most  cas- 
es this  will  prevent  blowing  up  the 
FETs  if  the  negative  gate  bias  is  miss- 
ing or  something  is  accidentally  short- 
ed with  the  tuning  wand.  With  this  ap- 
proach, sequencing  of  the  power  sup- 
plies is  usually  not  important 

Place  attenuators  direcfty  at  the  in- 
put and  output  of  the  amplifier.  This  re- 
moves the  effect  of  poor  cable,  source 
and  power  detector  matching. 

Always  remove  power  when  mak- 
ing connections  and  soldering  tuning 
Stubs,  Make  sure  the  amplifier  output 
is  terminated  before  applying  power 

Tuning  Procedures 

Prepare  the  tuning  wand  and  tumng 
stub  material.  Cut  1"  or  2"  strips  aboui 
0.QS0  wide  (not  critical),  or  about  the 
same  width  as  the  main  50  ohm  ml- 
crostrip  lines  In  the  amplifier.  Use  thin 
copper  or  brass  stock  about  0.003"  to 
0.010"  thick.  Tin  both  sides  of  the 
strips  and  flick  off  excess  solder.  Make 
several  wands  by  cutting  one  end  of  a 
wooden  toothpick  square  at  the 
largest  diameter.  Using  SuperGlue.  at- 
tach a  square  copper  tab  (0.080  by 
0,080)  of  the  prepared  tinned  copper 
or  brass  to  the  cut  end  of  the  tooth- 
pick. Wipe  off  excess  glue  from  the 
exposed  side  of  the  square  and  let  the 
SuperGlue  dry. 

Remove  the  existing  tuning  stubs. 
Using  an  X-acto  knife,  make  a  deep 
enough  cut  to  disconnect  the  existing 
tuning  stubs  from  the  main  50  ohm 
line  Be  careful  not  to  cut  the  thin  bias 
lines,  if  you  are  unsure  of  possible 
damage  to  the  bias  lines,  carefully 
check  continuity,  or  use  a  magnifier  to 
do  a  visual  inspection  before  applying 
power.  In  some  cases  it  pays  to  go 
through  the  agony  of  removing  the 
stub  material  completely  as  the  correct 
new  stub  placement  may  overlap  and 
cause  problems* 

Connect  the  amplifier  to  the  signal 
source,  power  detector  and  power 
supplies.  Turn  on  the  power  and  ad- 
just the  input  attenuation  for  as  low  an 
input  as  can  be  readily  detected  on 
output.  Start  at  output  and  slide  the 
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Figure  4.  Noise  figure  comparison:  bi-polar  transistor  vs.  FBT 


tuning  wand  along  (in  contact  with)  the 
main  50  ohm  line,  watching  for  an  In- 
crease in  output.  Note  the  maximum 
output  reading  obtained  with  the 
wand.  Remove  power  and  solder  a 
square  of  the  prepared  material  in  the 
same  position  as  noted  by  the  wand. 
Do  not  add  solder. 

In  some  cases  placing  the  wand 
near  a  certain  area  of  the  sthpline  cir- 
cuitry decreases  rather  lhan  increases 
the  power.  This  is  an  indication  that 
the  existing  stub  or  circuit  strip!  ine  is 
excessive,  Some  of  the  material 
should  be  removed  experimentally. 
Trim  the  existing  stripline  in  small 
amounts,  say  widths  about  equal  to  an 
X-acto  knife  width.  Do  not  make  radi- 
cal changes  here;  make  small 
changes  to  determine  the  best  results. 
If  radical  changes  are  made  it  may 
take  radical  tuning  to  restore  opera- 
tion. 

The  1  inning  is  normally  sufficient  to 
allow  the  new  tuning  stub  to  be  held  in 
place  with  the  pointed  end  of  a  tooth- 
pick and  then  just  touched  with  the 
soldering  iron  to  reflow  the  solder. 
Turn  on  the  power  and  verify  that  the 
output  is  as  high  or  higher  than  that 
obtained  with  the  wand.  Move  the  tun- 
ing stub  if  required  to  obtain  results 
equal  to  or  better  than  the  wand.  Slide 
the  wand  over  the  pfevtousty  attached 
slub  and  if  improvement  can  be  made, 
attach  another  square,  Continue  this 
for  the  entire  length  of  the  main  SO 
ohm  Jine  until  no  further  improvement 
is  found.  Increase  the  input  power  if 
working  with  a  power  amplifier  and  re- 
tune  the  output  stage  for  maximum 
power  output.  BE  CAREFUL  HERE: 
DONT  MISMATCH  THE  OUTPUT  SO 
BADLY  WITH  THE  WAND  THAT  YOU 
DAMAGE  THE  RhtAL  POWER  FET. 

The  process  can  be  very  slow,  with 
some  stubs  onty  gaining  a  fraction  of  a 
dB.  In  most  cases  it  will  take  all  of 
those  small  increases  to  get  good  re- 
sults so  don't  expect  to  see  major  im- 
provements with  a  few  stubs.  It  may 
take  four  stubs  per  stage  to  get  maxi- 
mum output,  Above  ail,  be  patient  with 
the  circuitry  and  modifications;  go 
slowly  and  dont  rush  any  procedure. 

Well,  those  are  words  to  live  by 
when  working  with  GaAsFET  devices 


and  PC  board  circuitry.  For  me  it  was 
difficult  to  become  proficient  with 
these  procedures  as  even  with  a  good 
pair  of  reading  glasses  the  circuitry  at 
the  10  GHz  microwave  bands  was  not 
in  sharp  focus.  To  solve  the  problem  J 
purchased  a  pair  of  magnifying  glass 
attachments  that  are  worn  like  a  hat- 
band affair,  with  the  magnifying  glass- 
es swinging  into  place  tn  front  of  the 
normal  reading  glasses,  I  was  very  im- 
pressed as  now  I  could  focus  on  very 
tiny  postage-stamp-sized  amplifiers 
and  their  circuitry  was  in  excellent  fo- 
cus. 

What  I  hope  for  In  presenting  this 
bit  of  advice  is  to  promote  more  con- 
struction or  circuit  modification  of  ex- 
isting devices  from  commercial  sur- 
plus As  more  and  more  of  these  de- 
vices hit  the  surplus  markets  they  will 
find  their  way  to  the  amateur  for  use  at 
some  band  of  interesi.  Whether  it  be 
for  432  MHz  or  10  GHz  operation, 
these  newer  FETs,  static-sensitive  as 
they  are,  can  be  handled  without  fear 
of  destroying  them  Once  the  devices 
are  in  a  circuit  they  become  much 
easier  to  handle  and  static-resistant. 

In  past  columns  J  have  provided  in- 
formation on  converting  12  GHz  LNBs, 
as  well  as  3,7  to  4,2  GHz  LNAs  and 
LNBs.  to  broadband  operation  by 
modifying  the  existing  circuitry.  The 
procedures  described  should  give  you 
a  good  handle  on  what  to  go  through 
in  the  modification  to  mast  any  circuit- 
ry that  uses  GaAsFETs.  We  all  make 
errors,  but  if  you  don't  get  in  the  thick 
of  it  and  give  It  a  try  you  will  not  be  re- 
warded with  success,  I  took  at  it  now 
as  spending  a  few  disposable  dollars 
on  a  circuit  to  modify  and  if  it  doesn't 
succeed  I  have  gone  to  school  on  this 
item.  I!  hasn't  cost  me  an  arm  and  a 
leg  but  only  a  few  dollars,  so  no  big 
deal.  Start  out  with  a  small  effort  and 
then  work  up  to  larger  and  larger  pro- 
jects as  you  gain  skills  and  success. 

Good  luck  on  your  conversion/mod- 
ification projects. 

Update:  LORAN  Receivers 

The  LORAN  receiver  project  was 
quite  popular  and  our  stock  of  good 
tested  receivers  became  depleted. 
The  receivers  were  a  surplus  item  and 


avaifabilrty  was  dependent 
on  providence  in  the  junk 
department.  Welt.  I  am 
happy  to  report  that  we 
have  picked  up  a  small 
quantity  of  the  LORAN  re* 
ceivers  again  and  have 
begun  testing  and  the  re- 
suits  look  v^ry  good  to  a 
high  yield  of  working 
boards.  The  unfortunate 
part  of  the  story  is  that 
the  price  will  have  to  be 
increased  to  cover  our  in- 
creased material  costs. 
The  new  price  for  LORAN 
receiver  boards  as   of 

11/15/94  is  $35  plus  $3 

postage,  U.S.  and  Canadi- 
an destinations  only, 

Mailbox 

James  Duffer  WD4AIR  queried  me 
on  a  parametric  amplifier  U.S.  Army 
AM-67GQ/TSC  James  reports  that  the 
name  plate  does  not  identify  the  man- 
utacturer  The  amplifier  has  a  mi- 
crowave waveguide  flange  input  (ap- 
pears to  be  10  GHz)  with  a  type  "N" 
coaxial  output.  There  are  two  other 
multi-pin  jacks:  one  labeled  "power* 
and  the  other  "test"  If  anyone  has  in- 
formation on  ihis  unit  or  suggestions 
for  an  application  for  using  it  contact 
James  at  13203  Staggs  Court  Wood- 
bridge  VA  22 191, 

Paul  Baxter  WAtWJB  has  picked 
up  a  CMC  model  901  counter  timer 
and  a  CMC-931  heterodyne  Frequen- 
cy Converter/Video  Amplifier.  He 
picked  up  both  items  for  $10,  although 
they  had  S75  phce  tags  on  them,  at  a 
surplus  store  that  needed  to  make 
room  lor  more  interesting  treasures, 
Paul  is  looking  for  anyone  who  has  a 
manual  for  either  unit.  He  has  tried 
calling  several  of  the  larger  surplus 
material  houses  but  no  luck  so  far 
Can  anyone  give  Paul  a  helping 
hand?  Contact  him  at  3425  Terrazzo 
Trail,  Virginia  Beach,  VA  23452. 

Well,  that's  it  for  this  month.  Next 
month  I  will  start  a  conversion  project 
using  a  new  surplus  CATV  front  end 
tuner  that  we  picked  up  recently.  The 
things  that  make  them  attractive  are 
the  quantity  available  and  their  quality 
construction.  They  will  serve  many  dif- 
ferent future  projects.  The  list  of  uses 
is  just  starting;  for  example,  they  could 
be  used  for  a  VHF  spectrum  analyzer, 
or  parts  of  them  could  be  used  to  form 
a  1 200  hAHi  ATV  receiver. 

One  feature  of  these  CATV  tuners 
is  that  they  come  with  an  internal  fre- 
quency divide -by  pre -scalar  allowing 
you  to  determine  the  frequency  of  the 
locaJ  oscillator  at  a  frequency  divided 
down  to  15  MHz  of  so.  This  feature 
makes  many  different  frequency  con- 
trol functions  possible.  We'll  start  to 
cover  some  of  these  aspects  on  con- 
version and  support  circuitry  next 
month. 

As  always.  I  will  be  glad  to  answer 
questions  concerning  this  and  other 
rotated  topics.  Please  send  an  SASE 
for  a  prompt  response.  73s  Chuck 
WB6IGR 
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Michael  J,  Geier  KB1 UM 
do  73  Magazine 
70  Route  202  North 
Peterborough  NH  03458 

More  Audio  Stages 

Last  time,  we  were  discussing  the 
troubleshooting  of  audio  amplifier 
problems  Jn  ham  gear  Let's  finish  thai 
up. 

Please  Be  Discrete  About  This 

If  the  amp  is  discrete  (in  other 
words,  it  has  separate  transistors  in- 
stead of  an  IC).  it  usually  will  employ 
some  form  of  feedback  from  me  out- 
put stage  back  toward  the  input  stage 
The  feedback  network  may  go  right 
to  the  Input  transistor,  or  it  may  be 
coupled  to  the  stage  after  that.  Either 
way,  blown  outputs  can  sometimes 
cause  all  kinds  of  damage,  via  the 
feedback  nework.  in  the  input  stages. 
If  the  network  consists  of  a  series- 
connected  resistor  and  capacitor, 
chances  are  the  input  stages  won't  gel 
damaged,  because  the  DC  blocking 
action  of  the  cap  will  prevent  disas- 
trous voltages  or  current  flow  from 
reaching  the  small-signal  stages.  But, 
if  the  network  Is  parallel-coupled,  and 
especially  if  it  uses  a  low-value  resis- 
tor, the  input  stage  or  stages  might  be 
zapped.  And.  of  course,  the  network  it- 
self may  become  damaged,  particular- 
ly if  ft  employs  an  electrolytic  or  tanta- 
lum capacitor  which  might  then  leak 
enough  current  to  damage  the  input 
stages. 

When  changing  output  transistors, 
always  be  sure  to  carefully  check  any 
emitter  resistors  for  cracks  and  opens. 
When  the  outputs  short  out,  they  try  to 
pull  full  power  supply  current  through 
those  resistors,  causing  them  to  get 
mighty  hot.  Sometimes,  tiny  cracks  in 
the  resistors  form  and  cause  an  open, 
stopping  the  current.  Then,  when  the 
parts  cool  down  again,  there's  enough 
physical  contact  for  the  resistors  to 
sort  of  work  again,  I  say  "sort  of"  be- 
cause the  resistance  value  may  go  up 
and  down,  and  me  whole  part  may  in- 
termittently go  open  {arrrgh!!),  both 
randomly  and  with  temperature. 

In  high-power,  hi-fidelity  amps, 
many  push-pull  designs  have  biasing 
potentiometers,  because  it  is  impor- 
tant to  set  the  bias  very  carefully  for 
lowest  distortion  consistent  with  effi- 
cient operation,  if  the  bias  Is  set  too 
high,  the  Idle  current  goes  way  up, 
and  the  output  transistor  will  run  way 
too  hot.  If  it's  too  low.  though, 
crossover  distortion  increases  to  an 
unacceptable  level.  In  smaller,  lower-fi 
amps  tike  you  find  in  ham  gear,  no- 
body's worrying  too  much  about 
crossover  distortion,  so  I  he  bias  resis- 
tors are  Just  about  always  fixed;  you 
don't  have  to  worry  about  that  issue. 
But,  there  may  be  some  diodes  used 
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to  set  the  amount  of  current  flowing 
through  the  bias  network,  so  be  sure 
to  check  them.  After  all,  you  often 
don't  know  what  really  blew  the  amp  in 
the  first  place,  and  a  senous  increase 
in  DC  bias  could  Tiave  been  the  culprit. 

. . .  Kinda 

So,  you  found  some  bad  output 
transistors,  or  perhaps  a  blown  audio 
amp  IG,  and  you  changed  It.  And,  it 
works!  Well,  kinda.  You  have  audio, 
out  it's  distorted  or  you  can't  get  rea- 
sonable volume.  Obviously,  something 
else  is  still  wrong.  But  what?  Well,  go 
back  and  check  the  squelch  gate  tran- 
sistor, tike  we  discussed  Last  time.  If 
there's  plenty  of  power  getting  to  the 
amp,  try  replacing  the  output  capaci- 
tor, if  there  is  one,  paying  careful  at- 
tention to  the  cap's  polarity.  As  a  last 


lems  can  arise.  The  most  common  in 
HF  gear  is  RF  feedback.  The  sound  of 
RF  getting  into  your  mike  circuit  is  dis- 
tinctive enough  that,  once  you've 
heard  it.  you  probably  will  never  forget 
it.  But,  different  antenna,  ground  and 
microphone  Installations  can  produce 
variations  on  the  theme  that  range 
from  out-and-out  squealing  to  bubbling 
noises  to  distortions  which  occur  only 
on  voice  peaks.  And.  if  you  use  any 
kind  of  speech  processing,  the  mess 
gets  magnified  tremendously,  thanks 
to  the  processors*  compression  effect. 
So,  before  you  dig  into  a  mike  amp 
problem,  it's  worth  seeing  if  the  real 
culprit  is  RF  feedback,  which  it  often 
Is.  The  easiest  way  to  do  that  is  to  run 
the  rig  into  a  dummy  load.  If  you  don't 
have  one,  try  turning  the  RF  output 
power  control  way  down.  With  the 
many  rigs  that  don't  have  output  con- 
trols for  SSB,  you  just  turn  the  mike 
gain  control  very  tow.  And  always  be 
sure  to  turn  off  any  speech  process- 
ing. Of  course,  for  any  of  these  meth- 
ods, you'll  need  to  monitor  the  signal 
with  a  separate  receiver,  unless  the  rig 


U  have  seen  a  few  cases  where 
RF  feedback  was  so  strong  that  it  actually 
damaged  something  in  the  mike  amp  circuit, 

but  it's  quite  rare,  it  is  possible  to  cause 
damage,  though,  by  feeding  very  high  audio 
levels,  perhaps  from  another  piece  of  gear, 
into  the  microphone  input 


ft 


resort,  disconnect  the  audio  line  com- 
ing from  the  demodulator  and  try  feed- 
ing it  to  another  amp  of  some  kind.  If 
you  don't  have  a  small  service  amp  on 
your  bench,  you  can,  in  a  pinch,  feed 
the  signal  into  the  microphone  input  of 
a  cassette  recorder,  as  long  as  you 
use  a  resistor  network  first  and  cut  the 
level  down  by  about  a  factor  of  100  or 
more.  If  the  audio  still  sounds  like  it 
has  the  same  problem  as  it  does 
through  the  radio's  amp.  your  trouble 
is  somewhere  else!  All  kinds  oi  de- 
modulator problems,  including  a  mis- 
tuned  discriminator  coil,  can  cause  au- 
dio distortion  severe  enough  that  It 
sounds  like  you  have  amp  trouble. 
Heck,  I  remember  one  ha mfest- spe- 
cial HT  (  worked  on  that  always 
sounded  distorted  enough  that  it  could 
have  been  off-frequency  by  5  kHz.  It 
drove  me  nuts  until  I  discovered  thai 
someone  had  replaced  the  second  lo- 
cal oscillator  crystal  with  a  10.245 
MHz  rock,  when  the  original  had  been 
at  10.240.  So,  it  really  was  5  kHz  off. 
and  the  resulting  distortion  would  have 
been  very  easy  to  have  mistaken  for 
an  audio  problem.  It  pays  to  do  your 
sleuthing  carefully,  before  you  order 
parts  or  tear  up  the  PC  board. 

The  Other  Side 

At  the  other  end  of  the  audio  chain 
Is  the  microphone  amplifier.  Because 
the  signals  are  so  small,  mike  amps 
don't  often  blow  up.  But.  other  prob- 


has  a  buiiMn  IF  monitor  function,  tf  the 
garbage  goes  away,  RF  is  causing  the 
trouble,  tl  it's  still  there,  the  mike  amp 
circuitry  may  indeed  be  broken.  To  be 
sure,  try  operating  on  another  band;  a 
bad  mike  circuit  will  cause  the  same 
audio  mess  on  any  band,  while  a  feed- 
back problem  usually  changes  from 
band  to  band.  Also,  try  another  micro- 
phone; old  ones,  especially  of  the 
crystal  or  ceramic  variety,  can  go  bad 
with  age. 

I  have  seen  a  few  cases  where  RF 
feedback  was  so  strong  that  it  actually 
damaged  something  in  the  mike  amp 
circuit,  but  it's  quite  rare.  It  Is  possible 
to  cause  damage,  though,  by  feeding 
very  high  audio  levels,  perhaps  from 
another  piece  of  gear,  into  the  micro- 
phone input.  Whatever  the  reason, 
lets  say  you  find  that  the  mike  circuit 
needs  service.  Now  what? 

Weil,  that  depends  on  the  kind  of 
radio  you're  servicing.  If  ifs  a  multl- 
mode1  the  mike  circuit  may  Include 
speech  processing  and  vox  circuitry.  If 
it's  an  FM  rig,  some  kind  of  automatic 
gain  control  (AGC)  or  volume  limiting 
is  probably  included.  And,  of  course, 
the  destination  of  any  microphone  in- 
put circurt  is  a  modulator:  are  you  sure 
the  real  trouble  ism  there? 

Running  Aground 

When  Is  a  ground  not  a  ground? 
When  it's  a  mike  ground!  Many  HF 
rigs  use  a  separate  ground  for  the  mi- 


crophone. Although  it  is  ultimately 
connected  to  the  other  grounds,  it 
comes  directly  from  the  microphone 
input  on  the  mike  amp  board,  and  typi- 
cally only  the  shield  of  the  mike  cable 
is  connected  to  it.  This  arrangement 
goes  a  long  way  toward  reducing  RF 
feedback  problems..  Some  mikes, 
though,  don't  have  separate  grounds, 
they  tie  the  PTT  ground  and  the  mike 
shield  ground  together.  That  often 
spells  feedback  disaster.  Before  you 
go  digging  into  the  mike  circuit,  be 
sure  your  grounds  are  configured  as 
specified  in  the  manual  Not  all  mikes 
are  ideal  for  all  radios,  and  you  may 
have  to  modify  your  mike  to  work  with 
a  separated-ground  system.  Also, 
some  preamplified  microphones  are 
particularly  susceptinte  to  RF  troubles, 
and  nothing  seems  to  clear  them  up 
except  replacement  with  a  non- 
preamped  mike. 

If  you're  sure  you  don't  have  a 
feedback  problem,  try  turning  your 
speech  processor  on  and  off.  if  the 
trouble  comes  and  goes, the  processor 
may  be  at  fault.  Then  again,  it  may 
just  be  worsening  some  other  bad 
stage's  effects.  Often,  the  gain  in- 
crease that  comes  wjth  processing 
can  make  everything,  from  feedback 
to  bad  circuits,  seem  much  worse.  I 
suspect  many  a  fruitless  hour  has 
been  spent  poking  around  in  perfectly 
good  speech  processors,  when  the  re- 
al problem  was  nowhere  near  that  cir- 
cuit. 

Mike  circuits  are  best  troubieshot 
with  an  oscilloscope.  That  way.  you 
can  see  where  the  signal  stops  or  be- 
comes grossly  distorted.  If  the  signal 
looks  good  on  the  line  going  to  the 
modulator,  though,  the  mike  circuit 
must  be  working  property.  What  about 
the  modulator  itself?  If  your  rig  has 
both  SSB  and  FM,  try  transmitting  on 
both  modes,  preferably  Into  a  dummy 
toad.  Unlike  SSB  and  AM,  FM  uses  an 
entirely  separate  modulator,  So.  if  they 
both  sound  messed  up,  the  trouble 
can't  be  tn  the  modulator. 

One  common  probfem  is  overly 
bassy  or  tinny  sound  on  one  sjdeband. 
That  is  not  an  audio  issue.  It's  caused 
by  misalignment  of  the  carrier  frequen- 
cies, which  determine  the  passband  of 
the  resulting  RF  after  it  passes 
through  the  sideband  filter.  When  you 
change  from  one  sideband  to  the  oth- 
er, the  modutaied  double  sideband 
signal  appears  inverted  to  the  filter.  In 
other  words,  the  signals  representing 
high  and  low  voice  frequencies  switch 
sides  within  the  filter's  passband.  No 
sideband  filter  Is  perfectly  symmetric 
cal,  so  it's  pretty  common  for  there  to 
be  some  difference  in  audio  frequency 
response  between  sidebands,  but  it 
shouldn't  be  much.  When  the  carriers 
are  off ,  though,  part  of  the  desired  sig- 
nal can  get  cut  offT  because  it's  out- 
side the  filter's  passband,  and  some 
bass  or  treble  voice  frequencies  get 
lost. 

Well,  I  think  we've  aboul  covered 
audio  issues.  Next  time,  something 
completely  different!  Until  then,  73  de 
KB1UM. 
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Never  Say  Die 

Continued  from  page  4 

I4h3l3.  and  on  a  few  chosen  re- 
peaters. This  Is  a  hobby!  it's  supposed 
to  be  fun]  We  have  a  ton  of  fun  things 
you  can  do,  so  the  next  time  I  give  a 
talk,  I  want  to  see  some  damned 
hands  go  up  when  I  ask  if  you've  been 
active  on  our  saieilites.  or  been  on  a 
expedition  somewhere,  I  want  to  see 
hands  for  RTTY  even  more  packet 
hands,  slow-scan,  6  meters,  aurora 
DXtng  ....  and  elmerlng.  I  want  to 
see  those  hands  waving  when  I  ask  if 
you've  given  a  talk  at  your  local  school 
on  the  fun  of  amateur  radio 

If  you've  got  a  computer  why  aren'i 
you  helping  your  dub  have  a  better* 
looking  newsletter?  Some  are  wonder- 
ful, but  others  are  real  crud*  Tsk.  Ail  it 
takes  is  a  Mac  with  Word,  a  laser 
printer,  and  you're  in  business.  The 
next  step  is  to  find  out  if  anyone  in  the 
club  is  doing  anything  interesting  and 
if  so,  write  about  it  Someone  must  be 
involved  with  something  more  than 
saying  nothing  at  length  over  the  re- 
peater 

Now  where  did  I  put  that  REPENT! 
sign? 

Oh  yes,  if  you  have  any  friends  who 
are  building  interesting  things  or  in- 
venting new  antennas,  the  chances 
are  they  aren't  writers,  so  write  about 
what  they've  done  and  give  me  a 
chance  to  publish  it  in  73  or  Radio 
Fun. 


Commercial  Break 

If  you  have  any  friends  who  are  in- 
terested in  making  a  recording  in  a 
studio  designed  specially  for  digital 
recording,  I  can  show  them  some  fan 
tetters  from  people  who've  heard  our 
incredible  Scott  Kirby  CDs.  These 
were  recorded  at  the  studio  at  my  farm 
in  Hancock,  and  there's  nothing  else 
like  it,  as  far  as  I  know. 

Andh  if  you  run  out  of  things  to  talk 
about  on  the  air,  you  could  do  worse 
than  send  $20  {postpaid)  for  my  360- 
page  hook  and  320 -pages  of  Updates 
(while  they  last).  They're  packed  with 
practical  proposals  for  solving  our 
more  serious  social  problems.  Like 
crime,  drugs,  crowded  prisons,  wel- 
fare, the  deficit,  foreign  aid,  health 
care,  our  terrible  educational  system 
. « .stuff  like  that. 

If  you  think  it  costs  a  bundle  to  go 
on  a  DXpedition  you  need  to  invest  a 
measily  $7.50  for  96  pages  of  Uncle 
Wayne's  Caribbean  Adventures, 
where  I  visit  hams,  DXT  and  scuba 
dive  my  way  through  the  islands  Or 
perhaps  you'll  benefit  from  seeing  how 
Uncle  Wayne  deals  with  Russia,  the 
Crimea,  St.  Pierre,  Krakow.  Vienna. 
Prague,  Munich,  Aspen  and  London? 
$5  lor  52  pages. 

Then  there's  Uncfe  Wayne's  WWlt 
Submarine  Adventures.  Five  war  pa- 
trols, 60  pages  for  $7.50.  The  prices 
are  all  postpaid.  For  anything  etse 
from  Uncle  Wayne,  like  books  and 


code  tapes,  there's  a  $4  packing  and 
shipping  fee  per  order  That's  where 
we  make  all  our  money. 

If  I  can  get  some  help  running  the 
magazines  I'll  finish  editing  the  story  of 
my  African  hunting  safari,  complete 
with  visits  10  hams  all  around  the  world 
.  .  .  Italy,  Greece,  Kenya,  Uganda. 
Tanzania,  Sudan,  Ethiopia,  Eritrea, 
Egypt,  Lebanon,  Syria,  Iraq,  Iran, 
Afghanistan.  India,  Nepal.  Burma, 
Thailand ,  Singapore.  Australia,  New 
Zealand,  New  Caledonia.  Fiji,  Western 
Samoa,  American  Samoa,  and  Tahiti, 

Weil,  you  see,  Robbie  524ERB 
kept  pushing  me  to  come  over  and 
visit  hrm  in  Nairobi.  So  while  I'm  there, 


why  not  do  some  hunting,  right?  I 
found  a  book  by  He  iter  on  how  to  go 
on  an  African  hunting  safari  for  $690. 
That  clinched  it.  Two  other  hams  I 
talked  into  it  through  my  editorials  and 
I  really  did  go  on  a  $690  safari  and  I 
shot  ail  kinds  of  game,  including  a 
near  record  water  buffalo,  eland,  oryx, 
and  so  on.  IPs  a  heck  of  a  story  .  .  . 
especially  when  we  came  mat  ctose  to 
getting  killed  by  some  Somali  tnbes- 
men  in  the  Rift  Valley  desert  of  north- 
em  Kenya  up  by  Ndoidol. 

Another  Great  Book! 

In  between  reading  books  on  quan- 
tum mechanics,  I've  also  been  sneak- 
ing in  some  books  on  bkxxmmijnica- 
lions.  I've  already  recommended  the 
wonderful  book.  The  Secret  Life  of 
Plants,  and  the  second  book  reporting 
on  Cleve  Backster's  work,  The  Secret 
Life  of  Your  Ceils.  In  those  I  learned 
about  the  research  that's  been  done 
showing  how  people  and  plants  can 
communicate  and  how  your  cells  stay 
in  communication  with  each  other 
even  when  separated  by  thousands  of 
miles  from  you 

Now  I've  come  across  an  incredible 
book  by  J.  Allen  Boone ,  Kinship  With 
Ait  Life.  Here  I  found  out  that  people 
can  communicate,  mind-to-mind,  with 
animals,  reptiles,  and  even  insects 
such  as  ants  and  flies.  This  ties  in  with 
many  other  books  I've  read  about  peo- 
ple who  have  been  able  to  talk  with 
animals,  but  never  before  have  I  found 
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a  how- to-do-it  manual. 

At  first  I  though!  that  this  book 
would  be  particularly  difficult  for  skep- 
tics to  deal  with.  Then  I  realized  that 
this  isn't  a  problem  at  aEI  . .  .  because 
they  would  never  even  bother  to  read 
it.  That's  the  best  way  to  maintain  a 
skeptical  ignorance. 

Kinship  was  published  by  Harper 
San  Francisco,  $9,  157  pages,  1976. 
ISBN  0-6-060912-5,  Get  a  copy  and 
read  about  Freddie  the  fly  and  Strong- 
heart,  the  actor-dog.  I'll  get  you  to 
thinking  about  the  difference  between 
life  and  inanimate  matter  yet. 

There  was  an  mte resting  article  in 
the  July  1994  Scientific  American  on 
consciousness.  I  was  glad  to  see  that 
I'm  net  the  only  one  concerned  with 
trying  to  understand  what  life  is.  In  the 
article  Colin  McGinn  argues  that  the 
relation  between  mind  and  matter, 
consciousness,  will  remain  forever  be- 
yond human  understanding  .  +  .  Just  as 
rats  or  monkeys  will  never  understand 
quantum  mechanics.  So  far  the  lack  of 
understanding  seems  more  due  to  a 
lack  of  research  than  an  ability  10  un- 
derstand. 

It's  Always  Something 

Yes,  of  course  I'm  spread  too  thin. 
Just  running  73  is  more  than  enough 
for  one  person  to  manage.  Heck,  I  did 
it  full-time  for  years.  Real  full-time 
like  100-hour  weeks.  And  that  was 
with  a  staff  of  eight  to  a  dozen  people 
handling  the  ad  sales,  editing  articles, 
doing  the  typesetting,  proofing,  art- 
work, page  layout  and  paste -up,  sub- 
scription efforts,  newsstand  sales,  bulk 
sales  to  ham  stores,  bookkeeping, 
dealing  with  columnists,  testing  new 
equipment,  running  booths  at  ham- 
fests,  customer  service,  dealing  with 
the  post  office,  and  so  on.  I  even  used 
to  have  some  time  to  get  on  the  air 

With  Radio  Fun  it1s  the  same  thing, 
although  there  is  a  good  deal  of  over- 
lap, with  the  73  team  doing  much  of 
the  work. 

But  then  my  publishing  CD  Review 
got  me  involved  in  the  music  business. 
Very  involved.  Having  been  a  music 
lover  from  my  early  teens,  and  into  hi-fi 
manufacturing  40  years  ago,  it 
seemed  to  me  that  a  magazine  devot- 
ed to  promoting  compact  discs  might 
help  this  amazing  new  digital  format 
be  accepted.  It  did,  and  the  magazine 
quickly  became  the  leaning  music  re- 
view publication  in  the  country. 

That  got  me  into  starting  my  own 
record  label  so  I  could  record  the 
incredible  ragtime  performer,  Scott 
Kirby.  I  think  that's  helped  too,  When  I 
started  doing  that  there  was  only  one 
ragtime  festival  In  the  country,  in 
Sedalia.  Missouri.  Now  there  are  over 
20,  and  they're  spreading  to  Europe 
with  ragtime  festivals  in  France  and 
Hungary.  And  Scott  Kirby,  who  has 
brought  a  whole  new  meaning  to  rag- 
time,  Is  the  featured  performer  at  most 
of  these! 

In  order  to  make  better  recordings 
of  Scott  I  built  a  state-of-the-art  record- 
ing studio.  That's  fine,  except  thai 
once  I  did  that  I  had  to  advertise  it.  get 


a  sales  person  to  make  calls  and  send 
out  literature,  have  an  engineer,  book 
in  acts,  and  so  on  That  takes  a  staff 

Making  the  CDs  requires  writing  the 
liner  notes,  taking  the  cover  photos, 
setting  the  type,  doing  the  layouts, 
pnnting  them  and  the  tray  cards,  doing 
the  artwork  for  the  disc,  mastering  the 
studio  digital  audio  tape  (DAT)  record- 
ing, and  then  having  the  CDs  pressed, 
put  in  jewel  boxes  with  the  liner  notes 
and  tray  card,  and  shrink  wrapped. 
The  cassettes  have  to  have  J-cards 
designed  and  printed,  and  the  cas- 
settes duplicated  and  shrink-wrapped. 

Its  useless  to  jus!  make  CDs  and 
cassettes  if  you  don't  sell  them.  That 
means  ads  In  magazines,  promotion  to 
newspapers,  magazines,  and  radio 
stations,  a  sales  staff,  a  warehouse  for 
inventory,  packjngfehipping  personnel, 
and  a  couple  of  bookkeepers.  More 
staff  to  hire  and  manage 

Since  most  CDs  are  sold  through 
record  stores  I  needed  a  way  to  reach 
them.  i  found  there  was  no  publication 
aimed  at  the  1 0,000  record  stores,  so  I 
started  Music  Retailing  as  a  way  to  get 
the  word  out  about  my  CD  releases, 
plus  any  other  record  companies  I 
could  get  to  advertise.  We  also  ran 
ads  from  accessory  companies,  store 
fixtures,  sales  systems,  security  sys- 
tems, and  so  on. 

The  more  CDs  you  have  made,  the 
lower  the  price,  like  anything  else.  So  I 
started  soliciting  manufacturing  orders 
from  other  small  record  companies  to 
build  up  our  volume.  That  meant  more 
ads,  sales  literature  (which  had  to  be 
written  and  printed),  a  sales  staff,  and 
more  staff  to  do  the  liner  notes  and 
tray  cards,  to  help  with  the  jewel  box 
stuffing  and  shrink  wrapping,  and  so 
on.  More  start,  more  problems,  more 
bookkeeping,  more  legal  work  dealing 
with  the  music  copyrights.  One  song 
that  a  customer  lied  about  on  our 
copyright  release  form  cost  us  nearly 
$40,000  in  legal  fees!  And  soon  we 
were  manufacturing  CDs  for  over  a 
thousand  small  independent  record 
companies,  with  each  CD  having  10* 
20  songs.  What  a  legal  nightmare! 

To  help  these  independent  record 
companies  sell  their  music  I  started  a 
CD  sampler  program.  The  one  thing 
that  sells  music  best  is  hearing  it.  Un- 


fortunately, the  indies  are  unable  to  get 
much  radio  airplay.  The  six  major 
record  companies  (five  of  which  are 
foreign-owned),  pay  nearly  a  hundred 
million  dollars  a  year  to  make  darned 
sure  radio  station  music  directors  play 
only  their  music.  So  I  started  putting 
together  sampler  CDs,  each  with 
around  1 5  tracks  of  one  type  of  music, 
as  a  way  to  help  indie  sales  We've 
produced  over  125  of  these  so  far  and 
distributed  from  five  to  15  thousand  of 
each  free  . .  ,  except  for  a  $3.73  ship- 
ping and  handling  charge. 

We  paid  for  the  manufacturing  of 
the  samplers  by  selling  the  sampled 
indie  CDs  by  mail  order.  When  they 
are  manufactured  the  factories  always 
make  a  few  extra.  We  made  a  deal  to 
keep  these  and  sell  them  to  pay  for 
putting  one  of  their  tracks  on  a  sam- 
pler, 

Our  efforts  seem  to  be  paying  off 
because  the  market  share  for  indepen- 
dent music  has  gone  from  4%  to  15% 
in  the  last  five  years.  Thafs  over  a  bit* 
lion  dollars  more  in  added  sales. 

To  help  bring  in  more  manufactur- 
ing contracts  I  started  sending  a 
monthly  publication  to  about  15,000  in- 
dependent labels  .  ,  ,  The  IMPS  Jour- 
nal 

This  kept  more  people  busy  editing, 
selling  the  ads,  doing  the  typesetting 
and  proofing,  handing  the  circulation, 
bookkeeping,  and  so  on. 

In  all  l  had  a  complex  of  intertwined 
divisions  geared  to  produce  ham  mag- 
azines and  sell  Independent  music. 
The  only  possible  way  for  me  to  cope 
with  two  ham  magazines,  Uncle 
Wayne's  Bookshelf,  the  music  publica- 
tions, a  mail  order  music  company,  a 
recording  studio,  a  record  company,  a 
CD  brokering  business,  distributing  in- 
die CDs  to  record  stores,  the  sampler 
CDs.  my  "Speak  N'riamsha"  tape,  a 
videotape  on  sales  promotion,  market- 
ing my  Declare  War  book,  and  so  on, 
was  to  have  an  administrative  staff 
and  depend  on  them  Any  one  project  I 
could  handle,  sure,  but  over  a  dozen 
of  them? 

So  I  had  a  financial  officer  to  handle 
both  the  company  and  my  personal  fi- 
nancials,  A  general  manager  kept 
track  of  the  division  managers  All  I 
had  to  do  was  attend  weekly  manage- 
ment meetings  to  see  how  things  were 
going  and  look  over  the  financial  re- 
ports. When  any  problems  came  up  I'd 
see  what  I  could  do  to  help. 

Most  of  my  time  was  taken  up  with 
giving  talks  at  music  conferences  and 
hamfests,  working  with  the  New 
Hampshire  Economic  Development 
Commission,  writing  lengthy  reports  to 
the  Commission,  working  on  the  local 
hospital  board,  and  taking  off  now  and 
then  on  combined  ham  radio  DXing 
and  scuba  diving  trips.  My  homework 
for  the  Commission  Involved  subcom- 
mittee meetings  several  times  a  week, 
an  hour's  drive  away  in  Concord,  plus 
reading  over  200  books.  So  I  managed 
to  keep  fairly  busy.  Oh  yes,  I  also 
wrote  my  usual  shon  editorials  for  five 
publications  a  month 

Oops,  make  that  six  editorials,  I  al- 


most forgot  about  *CWd  Fusion.' I  took 
off  a  few  days  last  December  to  attend 
a  co)d  fusion  conference  on  Maui,  Last 
spring  I  staffed  and  started  the  maga- 
zine. Then  last  summer  I  found  tha 
the  company  financial  situation  was  a 
mess.  I  discovered  wed  been  getting 
fudged  f inane taJs  at  our  meetings  and 
that  we  owed  the  IRS  a  bundle. 

Having  had  a  disastrous  hassle 
with  the  IRS  some  20  years  ago,  even 
though  I'd  done  nothing  wrong,  I  was 
incredibly  sensitive  on  the  subject,  so  I 
almost  got  upset  when  I  found  out 
what  was  going  on,  I  was  even  further 
edged  toward  being  upset  when  I 
found  that  all  of  my  personal  stocks 
had  been  sold,  my  bank  accounts 
emptied,  and  my  cradtt  cards  were  al 
their  limits. 

It  turned  out  that  there  was  a  plan 
to  put  Wayne  out  of  business,  with  one 
group  taking  over  the  music  publica- 
tions, another  the  CD  manufacturing, 
one  the  ham  magazines,  and  the 
fourth  wanted  the  cold  fusion  maga- 
zine. 

When  I  discovered  all  this  I  cleaned 
out  over  a  dozen  people  and  took  over 
myself  as  chief  financial  officer,  gener- 
al manager,  and  the  editor  of  73t  Ra- 
dio Fun  and  "Com  Fusion.  *  I  put  the 
music  publications  on  hold  and  cut  the 
cold  fusion  magazine  back  in  pages  so 
it  would  be  in  the  black.  The  glossy 
magazine  was  costing  us  around 
$50n000  a  month  more  than  a  simpler 
publication  with  me  as  the  editor,  bo 
that  had  to  be  changed.  I  hated  to  do 
It,  particularly  when  I  learned  that  our 
third  issue  had  won  the  coveted  Folio 
Ozzie  award  for  the  best  designed 
new  technical  magazine  of  1994  and 
that  we'd  been  getting  a  record  7$% 
newsstand  sale  {40%  is  considered 
outstanding).  And  this  despite  a  $10 
cover  price,  which  some  worry-warts 
said  would  keep  it  from  selling. 

The  September  issue  was  the  first 
in  the  new  format  and  it  was  very  wel 
received  by  the  subscribers.  Only  two 
refunds  were  requested,  and  there 
were  lots  of  letters  saying  how  good 
the  new  publication  looked  and  how 
full  of  information  it  was. 

I  won't  cry  on  your  shoulder  about 
the  missing  articles  the  ex-editor  took 
with  him,  Ihe  stolen  mailing  lists,  and 
things  like  that.  But  it  was  a  mess  and 
the  three  teams  of  lawyers  involved 
will  en6  up  doing  very  well  by  the  time 
all  this  is  over.  We're  still  trying  to  find 
where  a  couple  of  million  dollars  went. 

So  how  are  things  going?  Amazing- 
ly well,  considering.  The  back  IRS  bill 
has  been  paid,  and  the  penalties  and 
interest  will  be  paid  off  in  a  few  weeks. 
The  ham  magazines,  Uncle  Wayne's 
Bookshelf, "Co/d  Fusion,*  and  the  CD 
manufacturing  operations  are  operat- 
ing in  the  black,  and  we're  paying  off 
our  debts  as  fast  as  we  can. 

What  really  hurt  was  when  a  pinko 
ham  newsletter  interviewed  some  ex- 
employes  who  were  at  the  root  of  our 
troubles  and  printed  their  lies.  Several 
advertisers,  on  the  basis  ol  these  lies, 
cancelled  their  ads.  which  could  cost 
us  thousands  of  dollars.  And  who 
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knows  how  many  hams  might  decide 
not  to  subscribe  as  a  result?  One  ham 
news  reporter  said  the  word  going 
around  was  that  there  was  a  plot  be- 
tween one  of  my  employees  and  a  cer- 
tain ham  publisher  !o  have  the  IRS  put 
us  out  of  business  and  then  grab  73 
for  a  song  when  the  IRS  auctioned  il 

off. 

I  can  run  the  business  just  fine 
when  I  have  to,  but  I  prefer  to  develop 
magazines  to  help  new  technologies 
grow,  to  tackle  our  major  social  prob- 
lems, and  have  a  little  time  for  ham- 
ming, skiing  and  scuba  diving.  Heck, 
I've  worked  hard  for  a  lifetime  and  in 
my  73rd  year  maybe  deserve  a  tittle 

OlctLlv 

Of  course  probably  my  biggest 
problem  is  that  I've  never  had  any  in- 
terest in  making  money,  so  when  I've 
kicked  into  it  I've  always  let  other  peo- 
ple take  care  of  it  Managing  money  is 
a  full-time  job,  and  *t's  not  my  idea  of 
fun.  I'm  getting  my  Social  Security 
checks  now.  and  that's  more  than 
enough  for  what  I  need  personally. 

I'm  working  to  build  the 73  and 
"Cold  Fusion"  circulations.  No  one 
who's  keeping  up  with  the  research  in 
the  field  doubts  mat  we'll  have  cold  fu- 
sion powered  homes  and  cars  In  just  a 
few  years.  And  probably  watches,  air- 
liners, and  everything  else,  1  expect 
watches  and  smalt  communicators  will 
be  powered  by  cold  fusion  cells  made 
up  :f  a  fev.  molecii  es  thick  alternating 
layers  of  titanium  and  deuterium. 
They II  run  forever.  Well,  we'H  see. 

The  coup  at  73  failed,  the  bad  guys 
are  outT  and  we're  a  smaller,  fighting 
team.  We're  making  money  and  pay- 
ing  our  back  bills.  I  hope  my  friends 
will  help  me  by  getting  more  sub- 
scribers, and  maybe  even  lean  on 
some  of  the  advertisers  to  come  into 
our  magazines,  or  increase  their  ads. 

By  the  way,  the  same  prize* winning 
production  person  who  won  the  Ozzie 
for  "Cold  Fusion'  does  73!  That's 
Linda  Drew,  who's  been  with  me  for  16 
years  now  and  works  magic  with  our 
Macintosh  publishing  system. 

Another  little  project  that's  taken  a 
good  deal  of  my  time  has  been  promot- 
ing the  AJDS  cure  which  was  discov- 
ered by  the  Albert  Einstein  College  of 
Medicine  (they  even  have  a  patent  on 
the  process).  This  approach  sounded 
logical  to  me  and  didn't  seem  to  have 
any  potential  for  doing  damage,  so  I 
put  together  an  instruction  pamphlet  on 
how  to  build  the  very  simple  device  in- 
volved. I've  sent  the  pamphlet  free  to 
anyone  who  asked,  guaranteeing  noth- 
ing. Its  an  experimental  approach 
which  doctors  should  be  testing. 

Since  then  many  people  have  rid 
themselves  of  AIDS  using  this  device. 
Amazingly  enough.  \  haven't  heard  of 
any  failures!  The  unit  also  seems  to 
wipe  our  hepatitis  and  herpes  viruses. 
But  most  astounding  of  all,  a  good 
friend  who  had  no  HIV  or  AIDS  tested 
the  device  on  himsetf,  zapping  his  legs 
for  a  couple  hours  instead  of  a  few 
minutes,  just  to  make  sure  no  harm 
could  come  from  the  procedure  What 
happened  was  that  this  apparently 


wiped  out  a  lifetime  of  accumulated 
parasites  in  his  blood  and  reset  his 
appestatP  with  the  result  that  he  started 
losing  weight . , .  even  though  he  con- 
tinued to  eat  normally.  He's  iost  65#  so 
far,  and  his  wife,  who  knew  a  good 
thing  when  she  saw  it,  quickly  went 
from  a  plump  145#  to  a  thin  120#, 
where  she  hadn't  been  since  she  was 
17,  This  sounds  like  great  way  to  get 
back  to  one's  normal  weight,  When  I 
think  of  how  hard  I  had  to  diet  to  take 
off  1  DO  pounds  J 

OK*  I'm  exaggerating.  Sort  of.  I  <f- 
eied  for  about  seven  months  20  years 
ago  and  took  off  S5#.  And  kept  it  off! 
Recently  I  decided  to  drop  another 
15#,  and  I've  done  it.  But  that's  meant 
doing  without  ice  cream,  biatys  and 
other  goodies.  I'll  have  to  give  the  zap- 
per  a  try  and  see  if  I  can  lose  some 
more  and  still  be  able  to  eat  ice  cream 
and  bialys  whenever  J  want. 

Let's  see  now,  how  many  millions 
does  it  cost  to  get  FDA  approval  on 


changes  that  are  needed. 

None  of  the  mess  has  affected  73 
very  much,  but  Radio  Fun  came  close 
to  being  put  out  of  business.  They  got 
it  way  behind  schedule,  angering  the 
readers  and  annoying  the  advertisers. 
By  the  tome  you  read  this  rt  should  be 
back  on  schedule,  doing  its  job  of  pro- 
viding inspiration  to  every  newcomer 
to  the  hobby,  encouraging  them  to  try 
the  many  wonderful  aspects  of  ham- 
mlng. 

Say,  you  could  do  worse  than  enter 
a  $25  combo  subscription  for  73  and 
Radio  Fun  for  your  local  library,  and  for 
your  nearby  school  libraries.  If  the  kids 
aren't  able  to  read  about  hamming,  if  s 
going  to  be  tough  to  get  'em  interest- 
ed. And  without  a  raft  of  new  bfood 
coming  into  the  hobby,  we  could  easily 
lose  the  whole  works. 

The  main  purpose  of  Radio  Fun  is 
to  help  hams  get  involved  with  more 
than  rag-chewing  ...  to  get  'em  start- 
ed on  packet,  satellites,  and  so  on.  It 


'The  coup  at  73  failed, 

the  bad  guys  are  out, 

and  we're  a  smaller, 

fighting  team. " 


something  like  this?  And  how  many 
years  does  it  take?  Ugh,  I  doubt  I'll  live 
that  long. 

What's  a  bialy?  Tsk,  Bialys,  short 
lor  biaty stokers  (named  after  a  city  in 
Poland),  are  a  kind  of  bagel.  They  are 
terribly  addictive,  so  don't  try  even 
one.  You  slice  them  in  half  the  long 
way  and  give  'em  a  20-second  zap  in 
the  microwave  to  return  them  like  fresh 
out  of  the  oven  condition,  a  little  dab  of 
butter,  and  mmmm.  Wow,  are  they 
good!  One  of  the  local  supermarket 
chains  (Shaws)  brings  'em  in  frozen 
and  sells  'em,  but  very  few  people 
have  discovered  how  good  ihey  are. 
They're  made  with  a  high  gluten  flour, 
so  they're  chewy,  and  they're  sprinkled 
with  onion. 

They're  also  fabulous  toasted,  and 
you  can  keep  em  in  the  freezer.  About 
30  seconds  in  the  microwave  thaws 
'em  out  so  you  can  cut  "em  in  half 

There  are  a  lot  of  things  I  should  be 
doing,  if  I  had  the  time.  Like  making  up 
ads  to  help  sell  our  crummy  ware- 
house full  of  CDs.  Like  promoting  my 
Declare  War  book  Like  promoting  our 
'Speak  Nhamsha*  tape  to  the  New 
Hampshtre  gift  shops.  It's  a  wonderful- 
ly funny  tape  narrated  by  Fritz  Wether- 
bee.  This  tape  helped  Fritz  become  a 
fixture  on  Channel  11  with  his  New 
Hampshire  Crossroads  program. 

Most  of  all  I'd  like  to  try  doing  a  dai- 
ly talk  radio  program  and  syndicating 
it  Vfi  like  io  help  people  discover  some 
wonderful  music  they've  probably 
missed,  books,  poetry,  cooking,  get 
em  hooked  on  amateur  radio,  and  so 
on.  I'd  also  like  to  get  'em  interested  in 
actively  changing  welfare,  our  prison 
system,  and  a  few  other  critical  social 


even  pushes  the  lun  of  CW  ,  .  .  which 
can  be  a  ball,  once  the  code  comes 
easily  .  .  .  and  all  that  takes  is  a  few 
hours  of  practice  with  computer  gener- 
ated code,  or  with  good  ol'  Uncle 
Wayne's  Bookshelf  code  tapes. 

Your  Property  Confiscated! 

What  would  be  your  reaction  if  your 
state  government  were  to  decide  to 
take  your  house  and  property  from  you 
with  no  compensation  and  then  agree 
to  let  you  keep  using  it  only  if  you  paid 
them  rent?  And  if  you  have  a  busi- 
ness, they'd  also  take  your  building 
and  land,  still  with  no  compensation, 
and  let  you  keep  using  it  only  rf  you 
paid  rent? 

Think  about  it.  Would  that  be 
enough  to  make  you  mad?  Would  it  be 
enough  to  get  you  to  want  to  actually 
do  something  to  fight  back? 

Well,  if  you  think  about  it.  that's  ex- 
actly the  situation  if  your  state  has  a 
property  tax.  The  fact  is  that  you  don't 
really  own  your  property.  If  you  fail  to 
pay  the  rent  (tax),  the  state  will  take  ii 
away  from  you  and  auction  it  off  to  pay 
your  unpaid  rent.  The  purchaser  won't 
actuaify  own  ft  either,  just  bemg  the 
new  renler. 

Solutions  Wanted 

An  eon  or  two  ago  I  worked  at  a  re- 
search foundation  run  by  a  chap  who 
eventually  became  a  mum  -billionaire, 
On  his  office  door  was  a  sign:  °Bring 
me  solutions,  not  problems."  I've  al- 
ways liked  that  concept,  and  that's  the 
way  I  tend  to  look  at  things.  A  problem 
provides  an  opportunity  to  come  up 
with  a  creative  solution, 

tn  the  ham  field  we  have  a  ton  of 


problems,  complete  with  endless  on- 
the-air  kvetching  about  them  What  I 
seldom  hear  offered  are  proposed  so- 
lutions, Just  gripes.  Hey,  wake  up  and 
smell  the  garbage!  So  here's  a  chat* 
lenge,  if  you're  up  to  it.  Take  one  as- 
pect Of  amateur  radio  where  there  are 
problems  which  you  find  annoying  (or 
worse)  and  see  what  you  can  come  up 
with  in  the  way  of  a  creative  proposed 
solution. 

Let's  take  repeaters  for  instance. 
What's  aggravating  you  about  re* 
peaters?  What  isn't?  Have  you  got  an 
Ofd  buzzard  roosting  on  your  repeater 
who  has  nothing  to  say  and  all  day  ev- 
ery day  to  say  it?  Or  maybe  youve  got 
some  cretins  with  a  couth  shortage  who 
are  fouling  the  air?  Or  maybe  a  ker- 
chunker?  Or  some  freeloaders?  On  on 
the  other  hand,  an  officious  control  op? 
Instead  of  making  yourself  part  of 
the  problem  with  endless  on-the-air 
complaints,  how  about  giving  what  lit- 
tle of  your  mind  that's  left  after  being 
battered  to  an  almost  useless  pulp 
learning  the  code  a  chance  for  some 
creativity?  There  are  solutions  to  any 
problems.  Step  two  is  to  figure  out  how 
best  to  implement  your  solution- 
While  I'd  prefer  you  come  to  me 
with  a  success  story  of  the  problem, 
your  proposed  solution,  and  how  you 
went  about  the  implementation,  I  don't 
want  any  good  ideas  to  die  for  the  lack 
of  initiative  on  your  part.  It  you  are  too 
weak  in  the  wooper  to  get  results  first 
and  then  write  it  up,  at  least  write  an 
articje  I  can  publish  to  help  spark 
some  other  more  alive  hams  into  using 
your  creativity  for  the  benefit  of  our 
government  sanctioned  old  white 
man's  hobby. 

If  you  Ye  into  contests,  don't  tell  me 
you  can't  think  of  any  improvements 
that  could  be  made.  Contests  are  the 
ham  manifestation  of  male  competive- 
ness  and  the  need  to  show  who  has 
the  biggest . . .  er , . .  signal.  I've  had  a 
great  time  with  DX,  VHF  and  Sweep- 
stakes contests.  Of  course,  if  I  were 
going  to  do  one  again,  I'd  use  a  voice 
repeater  to  keep  from  having  to  call 
UCQ  contest."  Then  how  about  another 
chip  to  give  the  repeatabie  part  of  the 
contest  contact?  That  could  be  com* 
plete  with  voicing  a  incremented  con- 
test number. 

Then  there's  the  little  problem  of  not 
being  able  to  listen  while  you're  trans- 
mitting, Hmmnr  That's  easy.  All  you 
need  is  two  local  ions  for  your  station, 
one  for  transmitting,  maybe  five  miles 
away  from  your  receiving  site,  with  a 
10  GHz  control  link  to  turn  the  beam 
and  tune  the  VFO,  No  strain.  We'll 
have  your  name  up  high  on  a  list  of  al- 
most-winners  in  OS 7  or  CO  yet  Just 
think  how  impressed  the  dozens  of 
readers  who  boiher  to  look  at  contest 
results  will  be  to  see  your  call  listed* 
Wow? 

Make  a  list  of  the  problems  that 
have  been  vexing  you  in  your  ham 
niche  and  let's  see  what  creative  solu- 
tions you  have  to  offer.  I'm  waiting. 
The  readers  are  waiting.  Gel  off  your 
duff,  word  process  an  article  and  send 
me  the  hard  copy  and  a  disk. 
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Number  78  on  your  Feedback  card 


Number  raonyoi 

Special  events 


Ham  Doings  Around  the  World 


Listings  are  free  of  charge  as  space  permits.  Please  send  us  your  Special  Event 
two  months  in  advance  of  the  issue  you  want  it  to  appear  in.  For  example,  if  you 
want  it  to  appear  in  the  February  issue,  we  should  receive  it  by  October  31, 
Provide  a  dear,  concise  summary  of  the  essential  details  about  your  Special  Event 


JAN  n 

ODENTQN.  MD  A  Post  Holiday  Swapfest 
win  be  held  ai  Odemon  Vol  Rre  Dept  Hal. 
1425  Annapolis  Rd..  B  AM2  PM  VE  Ex- 
ams; pre-register  with  deny  Gavin  NU3D, 
730!  Ovemtll  Rd,  Glen  Bumie  MD  21060; 
Tel.  {410}  76  U 1423,  anytime.  Talk-in  on 
146.205/.805.  For  tables,  contact  Tom  WM- 
son  KA30MU,  592  Eason  Dr.,  Severn  MD 
21144.  Jet.  (410)  969-2639,  eves  Spon- 
sored by  The  Maryland  Mobfeers  ARC. 
WHEATON,  IL  The  Wheaton  Comm  Rate 
Amateurs  will  hold  mejr  28th  Mid  Winter 
Hamfest  from  B  AM-3  PM  at  the  Odeum  Ex- 
position Center  in  Villa  Park  IL  Call  (703) 
545-9950  for  general  info.  Talk-in  on 
144.7907145.390  MHz  and  222,540/224:140 

MHz,  Commercial  vendors  pleas  call  or  PAX 
(706)  545-9950, 

FEB  4 

ST.  CATHARINES,  ONI.  CANADA  The 
Niagra  Peninsula  ARC  will  hold  their  Big 
Event  #17  Flea  Market  from  9  AM-2  Pl/i  at 
the  CAW.  Hall,  124  Bunting  Rd.  Talk-in  on 
147.24/.64.  Contact  Marg  Sewell  VE3HQX, 
(90S)  680-1211.  Advance  paymenls  can  be 
sent  lo  NPARC  PO.  Box  20036,  Grantham 
Postal  Outlet.  St,  Catharines.  Ont.  L2M 
7W7.  Canada 

FEBS 

LORAIN,  OH  The  Northern  Ohio  ARS  will 
hold  its  Wintertest  1995  at  Gargus  Half, 
1969  N.  Ridge  Rd  Doom  open  8  AM-1  PM- 
Selup  at  7  AM,  Flea  Market  and  Commer- 
cial booths.  For  tables,  contact  Dee  Dee 
Qhman  KA8vTSt  4122  Bush  Ave.,  Cleve- 
land OH  44  W9.  Tel  (216)  398-8856 

FEB  11 

CHARLESTON,  SC  The  22nd  Charleston 
Hamfest  and  Computer  Show  witl  be  held 
0:30  AM-4  PM  at  Chariestown  Landing 
Slate  Park,  under  the  dome,  just  off  Hwy. 
171  Tell  the  person  at  the  gate  you  are  with 
the  Hamfest  and  there  will  be  no  charge  to 
get  In  the  park.  Talk-in  on  147,1&(+), 
146.8350.  147.27^),  14676M.  t47,30<+), 
443.8(+),  and  444.3(+)  VE  Exams  will  be 
given  at  Noon  at  St  Andrews  H.  S  on  Wap- 
poo  Rd  Bring  original  and  copy  of  your  i- 
cense,  and  any  CSCE's  you  have,  two  IDs, 
one  with  a  photo  Walk-in  only;  contact  E d 
KC4O0Z  (803)  871*4369;  or  Gary  AC4PL, 
(803)  768*3440.  Send  advance  payments  to 
Jenny  Myers  WA4NGV,  2630  Deilwood 
Ave.,  Charleston  SC  29405-6814.  Tel.  (803) 
747-2324.  Make  checks  payable  to 
'CARS.  Hamfest  Committee.' 

FEB  12 

FREEPORT,  NY  The  Long  island  Mobile 
ARC  will  host  a  Hamfest  at  Freeport  Armory. 
63  Babylon  Tmpk.,  9  AM-3  PM.  VHF  Tune- 
up  Clinic.  Talk-in  on  146 .25/  &5.  Contact  Neil 
Hartman  WE2Vt  (516)  462-5549. 
MANSFIELD,  OH  The  Mansfield  Mid-Win- 
ter Hamf  est/Computer  Show  will  be  held  at 
the  Richland  County  Fairgrounds  in  Mans- 
field, starting  at  7  AM  Talk-in  on  146  34/  94 
WBWE.  For  nfo,  tables,  etc  send  SASE  to 
Pat  Ackerman  N8YQB,  63  N,  Illinois  Ave., 
Mansfield  OH  44905.  or  phone  (4J9)  689- 
7133  after  4  PM  EST. 

FEB  18 

HORSEHEADS,  N¥  The  ARA  of  the  South- 
ern Tier  will  present  a  Hamfest  a  I  the  NY 
State  Armory,  128  Colonial  Dr.  indoor  Flea 
Market  New  Equipment  Displays  VE  Ex- 
ams stan  at  9  AM  Flea  Market  tables  avail- 
able on  a  first  come  basis.  Doors  open  7 
AM-3  PM.  Contact  Jade  Stocum,  (607)  739- 
4866. 


SALEM,  OR  The  Salem  Repeater  Assn. 
and  Oregon  Coast  Emergency  Repeater 
Inc  will  co-sponsor  the  1995  Salem  Ham- 
Fair  at  the  Polk  County  Fairgrounds  m  Rick- 
rea!  OR.  Time  9  AM-4  PM  Set  up  6  PM -9 
PM  Fri  night  and  7  AM  Sat  morning.  Talk-in 
on  the  146.86  Rptr.  Contact  Evan  Burroughs 
N71FJ,  (503)  585-5924. 
TRAVERSE  ClTYt  Ml  The  Cherryland  ARC 
22nd  Annual  Swap-N-Shop  will  be  held  6 
AM-Noon  at  the  Immaculate  Conception 
Middle  School  VE  Exams  at  1  PM,  waHwns 
accepted  Talk-in  on  146.360.  Contact 
Chuck  Mettberg  W8SGR.  ($16)  946-531& 

FEB  19 

DAVENPORT,  IA  The  24th  annual  Daven- 
port (Iowa)  ARC  Hamfest  will  be  at  the  QC- 
CA  Expo  Center  in  Rock  Island  IL.  Flea 
Market.  Commercial  Exhibits  Talk-in  on  ihe 
W0BXR  146.28/.88  Rplr.  For  reservations  or 
details,  send  an  SASE  to  Kent  Williams 
K9UQI  4245  10th  St.,  East  Moline  IL 
61244.  For  VE  Exam  into,  send  an  SASE  to 
Roger  Franke  K9AYK,  2506  E-  29th  Ct. 
Davenport  IA  52803. 

VANCOUVER,  BC,  CANADA  The  Burnaby 
ARC  will  host  their  annual  Flea  Market 
10QQZ*  14002  at  Westminster  Armouries, 
6th  St.  at  Queens,  Mew  Westminster  BC 
Setup  at  0900  hrs.  Talk-in  on  VE7RBY 

145  35,  or  442  85.  For  more  info  contact  ihe 
Club  Net  Monday  nights  at  2000  locat  time 
on  145.35,  of  wnte  the  Club  at  Box  72Q12, 
4429  Kingsway,  Burnaby  BC  V5H  4P9t 
Canada, 

FEB  25 

BISMARCK,  ND  The  Central  Dakota  ARC 
will  hold  its  annual  Hamfest  at  the  Radisson 
inn.  800  South  Thifd  St,  a  AM-4  PM.  Talkai 
on  146.85/25  VE  Exams  Ham/Computer 
Swapmeet  Contact  Tsm  NOSDB,  (7Qi)  563- 
6620:  or  Marie  WFAZ  (701)  255-7658. 
LAPORTEt  IN  The  Laporte  Civic  Audrton- 
um  is  the  place  to  go  to  enjoy  the  Laporte 
Cabin  Fever  Hamfest.  This  event  will  be 
sponsored  by  the  Laporte  ARC,  8  AM-2  PM 
(Chicago  time)  Computer  enthusiasts  wel- 
come Talk-in  on  146.610  (-131.8  PL),  or 
146,520  simplex  Contact  TX  John  #  (219) 
$62-1121,  Of  SASE  to  PQ.  Box  30t  Lapom 
IN4S35L 

MILTON,  VT  The  Rao*)  Amateurs  of  North- 
ern Vermont  will  sponsor  the  Northern  Ver 
mont  Winter  Hamfest  at  Milton  H.S.  on 
Route  7.  Time;  8  AM-3  PM.  Flea  Markel. 
Auction.  Book  Sale,  more  VE  Exams  at  9 
AM  and  2  PM;  Commercial  exams  at  2  PM 
Tables  free  while  they  last  Call  for  lame  se- 
tups Talk-in  on  145  15  Rptr  Contact 
WB2J8J  at  (302)  879^569 

FEB  25-26 

CINCINNATI,  OH  The  1995  ARRL  Greal 
Lakes  Div  Convention  will  be  held  at  the 
Cincinnati  Gardens  Exhibition  Center,  2250 
Seymour  Ave,  Exhibits  open  at  8:30  AM 
Sat  and  Sun.  For  details,  call  Stan  Cohen 
WD8QDQ,  (513)531-1011 

FEB  26 

LIVONIA,  Ml  Livonia  ARC  wiH  present  its 
25th  "Silver  Anniversary"  Swap"ri  Shop  8 
AM-3  PM  at  the  Dearborn  Civic  Center  in 
Dearborn,  VE  Exams.  Talk-in  on 
144,75/5.35.  For  info,  send  a  4M  x  9'  SASE, 
Qfe  Neii  Coffin  WA8GWL.  Livonia  ARC,  P.O. 
Box  2111  Livonia  Mi  48151.  or  phone  (313) 
261*5466 

NEW  BERLIN,  Wl  A  Swapfest  and  Com- 
puter Fair  sponsored  by  SEWFARS, 

146  820  Reptr  Soc  .  MACE,  and  The  Mrt* 
waukee  Computer  Club,  will  be  held  at 
Kuglrtschs  Entertainment  Center  at  16000 


W.  Cleveland  Ave  VE  Exams  Reservation 
deadline  is  Feb.  nth  Make  checks  payable 
to  SEWFARS  MACE  Swapfest,  and  mail 
with  SASE  lo  PC  Box  102,  Detafmtd  Wt 
53018.  Tel.  (414)  771-1250;  FAX  (414)  542- 
7474.  Talk-in  on  144.820  Rptr.  LLBBS  (414) 
789-1054. 

VIENNA,  VA  The  19th  ARRL  sanctioned  Vi- 
enna Wireiess  Soc  Wintertest  will  be  held  at 
the  Vienna  Comm.  Center  VE  Exams  will 
be  held  on  Feb,  25th  Talk-in  on  146.91  and 
146  685  For  into  please  call  Christine 
KE4HWE,  (703)  560-7399,  Of  Jorge 
KE40GQ.  (703)  729-4711 

MAR  4 

ABSECON,  NJ  The  Shore  Points  ARC  will 
sponsor  Its  13th  annual  hamfest,  "Springiest 
'95"  at  Holy  Spirit  HSr  on  Route  9  (3/4  mi. 
south  of  Route  30  Doors  open  at  9  AM. 
Setup  at  7  AM.  VE  Exams  registration  at 
9:30  AM:  testing  at  10  AM.  Rea  Market. 
Talk- in  on  146. 385^  985  For  info  write  to 
SPARC.  P.O.  Box  142.  AbsacOA  NJ  08201 

MAR  5 

NORTHAMPTON,  MA  The  11th  annual 
MTARA  Amateur  Radio  Flea  Market  wilt  be 
held  at  Smith  Vocational  School,  RTE  9, 
Setup  8  AM  General  admission  9  AM  VE 
Exams  10  AM:  contact  Jim  WA1ZUH,  (413) 
245-322$,  or  &  MTMBBS  via  packet  Ad- 
vance registration  strongly  recommended 
The  vendor  contact  is  Jim  K1MEA,  (413) 
527-3199,  eves,  before  2200  EST 

MAR  12 

YORK,  PA  The  8th  annual  York  Springfest 
(Ham  &  Computer)  will  be  held  at  ihe  York 
Fairgrounds  starting  at  8  AM  W5YI  VE  Ex- 
ams at  8  AM  TaJk4n  on  146  97{*),  For  info 
and  advance  registration.,  call  (717)  B43- 
7864,  leave  message  or  FAX.  or  write  to 
York  Sphngfest ,  P.O.  Box  526,  Red  Uon  PA 
17356. 

MAR  18-19 

FORT  WALTON  BEACH,  FL  The  Play- 
ground ARC  will  hold  their  25th  annual 
North  Florida  Ham/Swapfest  ai  the  FL  Wal- 
ton Beach  Fair  Grounds,  8  AM-5  PM  on  the 
18m,  8  AM-3  PM  on  the  19th  Giant  indoor 
Rea  Market.  For  tables,  call  Bud  K8YNU, 

(904)  243-5404,  9  AM-5  PM  COT;  Or  Scott 
KE4BFTt  (904)  2444182,  5  PM*9  PM  CDT 
For  RV  space  only,  call  Roberta,  (904)  862- 
0211  Address  a[l  Inquiries  to  PARC,  P.O, 
Box  873t  Ft  Walton  Bch,  FL  32549. 

APR  28-30 

DAYTON.  OH  The  Dayton  ARA  Inc.  will 
hold  their  annual  HAMVENTION  at  Hara 
Arena  Giant  3  day  Flea  Market  Exhibits 
Activities  for  the  Non  Ham.  FAX;  t513)  274- 
8369;  FAXMatt  (513)  276-6934.  BBS  via 
America  Onltne:  (513)  276-6930;  Keyword 
yHarrV\  select  Tlamvenlion";  License  exams 
by  appointment  only;  call  FAXMail  or  BBS 
for  details  Mailing  address  Hamvention, 
Box  964,  Dayton  OH  45401-0964.  Advance 
registration  deadline  is  Apr.  1st  for  Canada, 
Apr  fth  for  the  USA  Flea  Markei  tickets  by 
advance  registration  only.  Free  bus  service 
will  be  provided  between  Hamvention,  Air 
Force  Museum,  Satem  Mall  and  Forest  Pk, 
Mail  parking  areas.  Please  call  BBS  or  FAX- 
Mail tor  Info. 

SPECIAL  EVENT  STATIONS 

JAN  28 

YANKEE  SPRINGS,  Ml  The  Barry  County 
A  RES  Team,  a  Ow  of  the  Barry  Comm. 
Network  (BACON*,  will  operate  KG8KL 
13002-18O0Z  in  conjunction  wfth  Ihe  14th 


Gun  Lake  WinterFesi.  Operation  will  be  in 
the  General  portions  dt  the  80,  40  and  20m 
bands,  and  rf  conditions  permit,  15m  Novice 
CW  portion  of  the  SO  and  40m  bands  and 
Novice  voice  portion  of  the  10m  band,  if 
conditions  permit.  For  a  QSL  certifica^ 
send  a  #10  envelope  and  return  postage  to 
either  N8ZSG,  89  Woodstrail,  Detton  Ml 
49046;  or  KG8KL,  118  S.  Hanover,  Hastings 
Mi  49058. 

FEB  3-5 

SAN  PEDRO,  CA  The  United  Raoto  Ama- 
teur Club  will  commemoraie  the  50th  An- 
niversary of  the  ST695  Angels  Gate  fug 
boat  by  operating  Station  K6AA  10  AM-8 
PM  Fri.,  7  AM  8  PM  Sat.,  and  8  AM-5  PM 
Sun.,  local  time.  Operation  is  planned  for 
10m  SS9, 1 5m  CW  and  SSB,  20m  CW  and 
SSB,  and  40m  CW  and  SSB  Write  URACt 
Los  Angeles  Mantime  Wuseum,  Berth  84, 
Foot  of  Sat)  $U  San  Pedro  CA  90731. 

FEB  11-12 

WEST  PALM  BEACH,  FL  A  Fox  Hum  will 
be  sponsored  by  Ihe  West  Palm  Bch.  ARC, 
1400  UTC-2000  UTC  Feb.  11th  and  1700 
UTC-1900  UTC  Feb.  12th.  This  event  is 
open  to  all  interested  parties,  licensed  and 
unlicensed.  To  register,  send  Si  .00  donation 
and  registration  request  lo  Fox  Hunt  co 
Dick  Schofield  KE4CGO;  Sam  Fafco 
KD4VGI;  or  Dennis  Hamilton  AD4PS,  P.O. 
Box  6834,  West  Pakn  Bch.  ft  33405-6834. 
Feb.  10th  is  the  registration  deadline.  Obtain 
official  WPBARC  Fox  Hunt  Logs  from 
KE4CGQ,  KD4VBI,  or  AD4PS  at  the  ad* 
dress  above. 

FEB  16-19 

MT.  VERNON,  VA  The  Ml  Vernon  ARC  will 
operate  Station  N4BV  from  \BDOZ-2000Z 
both  days,  to  commemorate  George  Wash- 
ington's birthday  The  station  will  be  located 
on  Washing! on s  Ml  Vernon  Estate  Fre- 
quencies: Lower  General  80m -15m  phone 
and  CW  subbands,  Novice  10m  phone  sub- 
band,  and  2m  packet  9 
WA3TALMD  USA  NOAM.  For  a  certificate, 
send  OSL  and  a  9'x  12"  SASE  to  Steve 
Schneider  WB4EEA  8602  Cvshman  Piece, 
Alexandria  VA  22308. 

FEB  25-26 

GLEN  VIEW,  IL  The  Lake  County  (IL) 
RACES/ARES  Group  witl  operate  N9US 
from  15002  Feb.  25tti-2 1 00Z  Feb.  26th,  ob- 
serving the  end  of  flight  operations  at  Glen- 
view  Naval  Air  Station  [after  58  years  of 
naval  air  service).  CW  -  3.580.  7.035. 
14.030,  21.140  Phone  -  3,880,  7.260. 
14  280.  21.320,  28  430.  OSCAR  10/13 

sateHfte  145,910,  Packet  14503.  For  a  cer- 
fieaie,  send  QSL  and  a  9*  x  12*  SASE  to 
Lake  County  RACES/ARES,  1303  North 
Milwaukee  Ave.,  Liberfyvitte  IL  60048. 
GRANDE  PRAIRE,  ALBERTA,  CANADA 
Members  of  the  Peace  Country  ARC  will  op- 
erate CQ6ARC  from  the  site  of  the  1995 
Canada  Winter  Games  Operation  will  be 
from  1700Z-2300Z  each  day,  ammd  14  240 
MHZ{+H  also,  Sate&te  AO-27  and  FO-20, 
as  conditions  permit  For  a  certrficate,  send 
QSL  and  a  r  x  12"  SASE  to  CG6ARC  PO 
Box  767.  Grande  Prairie,  Alberta,  Canada 
T8V3R5. 

VIRGINIA  BEACH,  VA  The  Virginia  Beach 
ARC  will  operate  WA4TGF  1400Z  Mar.  25irv 
20O0Z  Mar,  26th,  to  commemorate  the  104th 
Anniversary  Of  the  NORWEGIAN  LADV. 
CW— to  kHz  i*p  from  the  bottom  of  the 
Novice  subbands:  Phone  -  3.880t  7.280, 
14.280,  21  280,  2S.363,  and  146550,  For  a 
certificate,  send  OSL  and  SASE  to  VBARC^ 
P.O.  Box  62003,  Virginia  Beach  VA  23462 
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MF J  HF/VHF  SWR  Analy 

with  RF  Resistance  Meter 

Read  your  antenna  SWR  from  1.8-170  MHz . . .  10-digit  LCD  frequency  counter . . . 
RF  Resistance  Meter" . . .  smooth  reduction-drive  tuning . . .  simple-to-use . . . 


TM 


What  tlu?  MFJ-259  Dots 
The  MFJ-259  gives  you  a 
complete  picture  of  your  antenna's 
performance  anywhere  between  htt 
and  1 70  MHz  -  you  can  even  check 
SWR  outside  the  ham  bands 
without  violating  FCC  rules.  Sei 
the  bandsu  itch  and  tune  the 
dial— just  like  your  transceiver, 
SWR  is  displayed  instantly! 

RF  Resistance  Meier" 

Does  2: 1  SWR  mean  25  ohms  or 


tower  and  watch  SWR  change 
instantly  as  you  make  each  adjust- 
ment You'll  know  exactly  what  to 


Fnr  free  manual  write  or  call  MFJ. 

Take  It  Anvwhere 

The  MFJ-259  is  "fully  portable, 


do  by  simply  watching  the  display.  J  "*  lv,rj  -' 7(  'Vu"  V*™ 

lune  critical  HF  mobile  anten-  f° wered  mle maliy  by  8  AA  bm- 

nas  in  seconds  -  without  subjecting  £"<*£ rf ' ' °  VAC  w,th  MFJ" j 3 ]  2B* 
your  transceiver  to  high  SWR. 


Measure  your  antenna's  2:t 

SWR  bandwidth  on  a  single  band, 
or  analyze  mult  Shane!  performance 
over  the  entire  spectrum  from  I M  to 
170  MHz! 

Measure  inductance, 


1 00  ohms?  The  new  MFJ-259  tells    capacitance*  resonant  frequency  of 


MFJ-259 

s219 


If  you  work 

with  antennas,  MFJ's 

revolutionary  new 
SWR  Analyzer**  is  the  best  invest- 
ment you'll  ever  make!  Now  you 
can  diagnose  a  wide  range  of 
antenna  problems  instantly  with 
one  easy-to-use  instrument. 

1.8-170  MHx  SWR  Analyzers 

M FJ-  249      M  F J -249  HF/VHF 
*1 9995  SWR  Analyzer™  has  all 

the  features  of 
MFJ-259  but  less  RF  resistance 
meter.  Includes  1.8-170  MHz 
t  ■  i  ml  it  i  u  ous  co  v  e  rage ,  1 0-d  ig  j  t 
LCD  frequency  counter  and 
smooth  vernier  tuning, 

MFJ-209     MFJ-2*  HF/VHF 
%  |  AQ95  SWR  Analyze  is 

without  LCD  frequency  counter 
and  RF  resistance  meter  Has  jack 
for  externa]  frequency  counter. 
MFJ-249/MFJ-209  are  4x2'/2x6-7i 
inches  and  uses  8  A  A  cells  or  1 10 
VAC  with  MFJ-1312B.  $12.95, 

10-160M  SWR  Analyzer 

MFI  ~n7       If  you're  an  HF  man,  this 
$7  qh  compact  MFJ  207  HF  SWR 

■  9      Analyze  f"  will  help  you  build 
10- 1 60  Meters  antennas  that'll  make 
working  DX  almost  routine. 

Just  plug  in  your  coax  to  find  the 
SWR  of  any  HF  antenna  on  any  ham 
band  10-160  Meters.  Has  jack  for 
external  frequency  counter. 
7  '/3X  2  !/2x2  XU  I  nches , 

Bandswttch  Dip  Meter 

MFJ-203       Tire  MFJ-203  is  a 
$QQ95  sensitive  Bandswitched  Dip 
**  9      Meter™  that  covers  all  hams 
bands  from  1 60- 1 0  Meters,  There  are  no 
plug-in  tuning  coils  to  keep  up  with  or 
break. 

Has  detachable  coupling  coil,  dual 
FET  oscillator,  op-amp  meter  amplifier 
and  jack  for  external  frequenev  counter 
7J/2x2J/zx2V4  in. 


ydu  at  a  glance! 

Now  you  can  measure  RF 
resistance  up  to  500  ohms  at 
minimum  SWR  —  instantly  —  on 
MFJ's  exclusive  side-by-side  RF 
Resistance  and  SWR  Meters! 

Take  the  guesswork  out  of 
building  matching  networks  and 
baluns  for  your  antennas. 

Watch  the  effects  of  spacing  on 
radiation  resistance  as  you  adjust 
your  antenna. 

Here's  What  You  Can  Do  <  •  - 

Find  your  antenna's  true 
resonant  frequency  from  the  shack. 
Tune  the  antennas  on  your 


tuned  circuits,  transmission  line 
velocity  ractor/impedance/lossTesl 
RF  chokes,  transformers,  baluns. 

Adjust  your  tuner  for  a  perfect 
1:1  match  without  creating  QRM 

And  this  is  only  the  beginning! 
The  MFJ-259  is  real ly/rwr  test 
instruments  in  one:  an  accurate  RF 
signal  generator,  a  high  resolution 
170  MHz  frequency  counter.  RF 
Resistance  Meter"*  and  an  SWR 
Analyzer1**, 

Free  Manual 

MFJ  comprehensive  IK  page 
instruction  manual  is  packed  with 
useful  applications  -  all  explained  in 
simple  language  you  can  understand; 

Carrying  Pooch 

MFJ-29  Tote  your 

MO95  MFJ-249, 

MFJ-259  or 
MFJ-209  SWR 
A  naiyzer*  H  any  w  here  with 
the  MFJ -29  custom 
Carrying  Pouch. 

Made  with  a  special 
foam-filled  fabric;  the 
MFJ -29  cushions  blows,  deflects  scrapes,  and 
protects  knobs,  meters  and  displays  from  harm 

Wear  it  around  your  waist,  over  your 
shoulder,  or  clip  it  onto  the  tower  while  you 
work— the  fully-adjustable  webbed- fabric 
carrying  strap  has  snap  hooks  on  both  ends. 
Protect  your  investment  and  keep  your 
analyzer  safe  and  looking  like  new! 


in  a  rugged  all  metal 
cabinet  that's  a  compact  4x27:x67* 
inches.  Take  it  to  remote  sites,  up 
towers,  on  DX-peditions  -  any- 
where your  antennas  are  located. 
For  rough  service,  pick  up  a 
convenient  MFJ -29,  SI 9.95, 
padded  carrying  pouch  to  keep  your 
MFJ-259  close  at  hand  and  looking 
like  new. 

How  Good  is  the  MFJ-259? 

MFJ  SWR  Analyzers**  work  so 
good,  many  antenna  manufacturers 
use  them  in  their  lab  and  on  the 
production  line  «  saving  thousands 
of  dollars  in  instrumentation  costs! 
Professional  installer  and 
technicians  use  them  worldwide, 

{jttf  More  by  Paying  Less 
With  the  MFJ-259,  you  get  full 
LH  to  1 70  MHz  coverage,  simple 
operation,  instantaneous  readings, 
a  high  accuracy  frequency  counter 
and  MFJ's  exclusive  RF  Resistance 
Metef-  all  for  a  low  $219,95. 


mfj  r^ 

19« 


Dip  Meter  Adapter 

Plug  a  dip  meter 
coupling  coil  into  your  MFJ 
SWR  Analyzer"  and  turn  it 
into  a  sensitive  and  accurate 
bandsw itched  dip  meter 

With  a  dip  meter  you'll 
save  time  and  take  the 
guesswork  out  of  winding 
coils,  measuring  inductance  and  capacitance, 
measuring  velocity  factor  and  electrical  lengths 
of  coax.  Determine  resonant  frequency  of 
tuned  circuits  and  measure  Q  of  coils.  Set  of 
two  coils  cover  1 .8- 1 70  MHz  depending  on 
your  MFJ  SWR  Analyzer*". 


2  Meter  SWR  Analyzer 

MFJ-208        MFJ-208  2  Meter  VHF 
$7C|95  SWR  Analyzed  finds  the 
*  ™      SWR  of  anv  antenna  from 
138-156  MHz.  Jack  for  external 
frequency  counter.  772x2 '/ax 2 ]A  inches. 

For  Commercial  VHF"  Radio 

Same  as  MFJ-208  but  for 
commercial  VHF  MFJ-217,  579,95, 
covers  30-50  MHz  and  MFJ-218, 
$79.95,  covers  150-170  MHz. 

MFJ  Antenna  Bridge 

MFJ-204B       Great  for  determining 
5^Q95  feedpoim  resistance  of 

■  9      antennas  and  for  designing 
impedance  matching  networks.  Measure 
RF  resistance  up  to  500  ohm.  Covers  all 
ham  bands  160-10  Meters,  Built-in 
resistance  bridge,  null  meter,  tunable 
osci  1  lator-dri ver,  frequency  couiite r  jac k , 
7,/^t2'/ix2  lfa  inches.  Use  9*  volt  battery  or 
1 10  VAC  with  MFJ-1312,  $12.95 


CIRCLE  86  ON  READER  SERVICE  CARD 


Free  MFJ  Catalog 


Write  or  call . . .  800-647-1800 


440  MHz  SWR  Analyser 

MFJ-2 1 9       Read  S  WR  of  any  antenna 
$Qqs5  -120  to  450  MHz  -  just  plug 

^  •*      coax  of  your  antenna  i  mo 
SO -23 9  connector,  set  frequency  and 
read  SWR,  Uses  microwave 
integrated  circuits  and  microstrip 
technology.  Jack  for  external 
freu  ue  ncy  co  un  te  t,  7  fet  2  lfnd  lh  i  n . 

MFJ-219N,  $99.95,  sames  as 
MFJ-219  but  with  "N"  connector. 

MFJ -2 1 9/2 1 8/2 1 7/208/207/203  uses  9  volt 
battery  or  UP  VAC  with  MFJ-13I2B,  $12.95. 

Nearest  Dealer/Orders:  800-647-1800 

Technical  Help:  8M-647-TECH(8324) 

•  1  year  unconditional  guarantee  *30  day  money  back 
guarantee  (Jess  s/h)  on  orders  from  MFJ  *  FREE  catalog 

MFJ  ENTERPRISES,  INC* 
Box  494,  Miss.  State.  MS  39762 

(60  J  }  323-5869;  SM:30  CSX  Mwv  -Fri. 

FAX:  (601 )  323-655 1 ;  Add  s/h 

MFJ .  ♦ .  making  quality  affordable 

Price*  and  a&eeificaiiwis  subject  to  change  C  /PM  Mf/Etar/prun,  tor. 


Number  24  on  your  Feedback  card 


Numoer  24  on  your  reeaoactt 

Dealer  directory 


NEW  JERSEY 
Lodi 

North  Jersey's  newest  Two  Way  Radio  and 
Electronics  Dealer  \$  now  open.  Sales  of 
Ham,  Business,  Martne  and  C  8  two  way 
equipment  as  weti  as  Scanners.  Storrwave. 
Electronic  Kits,  Antennas,  Books.  Cabte 
Boxes  and  more.  Frtendfy  service  and  iow 
prices  Advanced  Specialties,  114  Essex 
Street,  Lodi  NJ  Q7&44.  (201)  vhf  2067, 

NEW  JERSEY 

Park  Ridge 
North  Jersey's  oldest  and  finest  Shortwave 
and  Ham  Radio  Dealer.  Three  minutes 
(ram  Garden  Slate  PKwy  and  NY  Thruway. 
Authorized  Dealers  lor  AEA.  Alpha  Dei  la, 
Diamond,  ICOM,  Japan  Radio  Company, 
Kenwood,  Vecrronics,  Yaesu,  Ham  Sales, 
Lee  WK2T.  GILFER  SHORTWAVE,  52  Park 
Ave.,  Park  Ridge  NJ  07656.  (201)  391- 
7S67. 

NEW  YORK 

Manhattan 
Manhattan's  targe  si  and  only  ham  Radio 
Store,  also  lull  hue  ol  Business,  Manne.  Avh 
abort,  Shortwave  Radios  and  Scanners,  and 
Ceilular  Phones  and  Beepers.  Large  selec- 
tion ol  Books,  Antennas,  Test  Equipment, 
coaxial  cabfe  and  parts.  Full  Service  Repair 
Lab  on  premises.  Our  44th  Year.„We  carry 
ail  major  lines:  MOTOROLA,  ICOM,  KEN- 
WOOD, YAESU.  BENDtX  KING.  ASTRON, 
AEA,  SONY,  PANASONIC,  MFJ,  CCTV 
CAMERAS    AND    MONITORS.    BIRO 


WATTMETERS.  FREQUENCY  COUNTERS, 
SCANNERS.  HYGAIN,  VIBROPLEX,  HEIL, 
CALLBOOK,  ARRL  OTHER  PUBLICA- 
TIONS, Open  7  days  M-F,  9-6  p.m.;  Sat ,  10- 
5  p,m.t  Sun.  11-4  p.m.  We  ship  Worldwide. 
Call,  Fax.  or  write  for  information  and  prices. 
Your  one  Source  lor  HAM  and  Business 
Radios  .  BARRY  ELECTRONICS,  512 
Broadway,  New  York  NY  10012.  (212)  92S- 
700O.  FAX  (212)  925-7001, 

OHIO 

Columbus 
Central  Ohio's  full-line  authorized  dealer  for 
Kenwood,  fCOM,  Yaesu.  Alinox  Japan  Ra- 
tio, Standard,  AEA,  Cushcraft,  Hustler,  Dia- 
mond and  MFj  New  and  used  equipment 
on  display  and  operational  in  our  new  10,000 
sq,  ft.  facility.  Large  SWL  Department  too. 

UNIVERSAL  RADIO,  €330  Americana 
Pkwy,,  Reynotdsburg  (Columbus)  OH 
43068.(614)666-4267. 

PENNSYLVANIA 

Trevose 
Aumonzed  factory  sates  and  service  KEN- 
WOOD, (COM,  YAESU,  featuring  AMER* 
ITRON,  B&W.  MFJ,  HYGAIN,  KLWI, 
CUSHCHAFT,  HUSTLER,  KANTRONICS, 
AEA,  VIBROPLEX,  HEJL,  CALLBOOK.  AR- 
RL Publications,  and  much  more. 
HAMTRONICS,  INC.,  4033  Brownsville 
Road,  Trevose  PA  19047,  (215)  357-1400. 
FAX  (215)  355-6956.  Sales  Order  1-BO0- 
426*2820,  Circle  Reader  Service  298  for 
mone  information 


Your  company  name  and  message  can  contain  141  to  50  wwds  to*  a  Ife  as  5420  yearly  (prepaid],  Or  $?1Q 
tor  est  months  (prepatf)  No  mention  of  maii-^r^ef  business  pinsti  Dieciory  tent  arid  payment  must  reach  us  60 
days  jn  advance  of  publcnton,  For  example,  advertising  for  chD  April  "92  issue  must  bo  in  our  hands  by  February  1  bi. 
Mail  10  73  Amateur  Radio  Today,  70  Rib.  £02  N.  Peterborough.  NH  0345B 


,,*A]WOlOTCOTG.„ 

WE'VE  DONE  n  AGAIN! CLEAR  &L  CRISP  AUDIO 

TTtS  NEW  STANDARD  IN  REPEAT  AUDIO  PROCESSING  TECHNOWCY 

FROM  C3 1   v 

■  C3I ]M  ANJfOUMCES  ITS  NEWEST  MEMBER  OF  ITS  OUTSTANDING 
PRODUCT  UNE,  THE:C3M000FG<  AUDIO  PROCESS  MODULE  WITH  AGO. 
THE  NEWEST  PRODUCT  OFFERS  NEVER  BEFORE- AVAILABLE  AUDIO 
PROCESSING,  SIGNAL-TO-NOISE  MANAGEMENT.  AND  VARIABLE  AGC 
ACTION  ON  ONE  MINIATURE  PC  BOARD,  AVAILABLE  FOR  THE  FIRST 
TIME  AT  DAYTON  HAMVENT10N  -96". 

•  OUR  OTHER  OUSTANDINC  PRODUCTS  INCLUDE; 

•  C3I-1000D,  AUDIO  DELAY  MODULE 

■  CSI-irjQOP,  AUDIO  PROCESS  MODULE 

•  C3I-1000DTMF.  A  l€  BUTTON.  ENCODER/DECODER  FOR  PANEL 
MOUNT 

•  C3I-1QOQSQV,  SIGNAL  QUALITY  VERIFIER 

•  C3I-10OOVR,  DIGITAL  VOICE  RECORDER  WITH  UP  TO  8  MIN. 
RECORD 

-  ALL  HAVE  PROVEN  THEMSELVES  IN  CONTTNUOU5  DUTY  SERVICE 
ACROSS  THE  U1NITED  STZTES  AND  INTERNATIONALLY.  THABTR  YOU, 
OUR  CUSTOMERS,  FOR  YOU  CONTINUED  SUPPORT. 

*  C3J  u  CONTINUES  TO  PROVIDE  COMMERCIAL- GRADE,  Iff"  RACK  MOUNT. 
EMI  PROTEDTED  ENCLOSURES,  COMPLETE  WITH  AN  INTERN AL. 
CONTINUOUS  DUTY.  3*8  AMP,  DC  SUPPLY  PDF  THE  ENTIRE  REPEATER 
CONTROLLER  FAMILY  FROM  COMPUTER  AUTOMATION  TECHNOLOGIES 
(CAR-  10OO,  500,  AND  30O).  WE  WILL  CONTINUE  TO  PROVIDE  TURNKEY 
SYSTEMS  AS  WELL  USING  ANY  CONTROLLER  OF  YOUR  CHOICE, 
INTEGRATING  OUR  OPTIONS  AS  YOU  DESIRE. 

-  LET  US  HELP  YOU  REACH  TOP  PERFORMACE!  CALL  OR  WHITE  TODAY 
FOR  TOUR  FREER  XNFORMATIN  KJT  ON  ALL  C3I"W  PRODUCTS  TO  INCLUDE 
OUR  LOW  NOISE/HIGH  IMAGE  REJECTION  RF  PRESELECTORS,  REMOTE 
LOCATIONS  "RECEIVERS"  TO  ENHANCE  YOUR  MAIN  SITE  COVERAGE  & 
OTHER  AUDIO  PRODUCTS,  LOOK  FOR  US  £  DAYTON  HAMVENTION  "95* 

1-800-224-5137 

C31IS\  406  N.  PITT  STREET.  ALEXANDRIA,  VA  22314-2316 

(703)684-6980  VOICE,  (703)  684-1382  FAX 

Owen  WOrmser.  K6LEW ....  Sam  RitfJ\nf  KM4QJ 


PROVEN  QUALITY. 
COMPETITIVE  PRICE 

Tri-Ex  is  pleased  to  announce  the  reduction  in  price  on 
the  most  popular  models  of  quality  Tri-Ex  towers  for  the 
Amateur  radio  enthusiast.  The  overhelming  acceptance 
of  the  listed  models  has  made  it  possible  for  Tri-Ex  to 
pass  on  substantial  savings  to  our  valued  customers. 

was     NOW  I 

$1,245  $1,050 

Was     Now 
LM-354  $1,865  $1,300 

LM-470  $3,945  $3,658 

The  Lm-354  is  supcxmi  wsi  a  hand  wren  brake  systeniLTheLM470ismfjfcjnzttl 


WT-51 


VISA 

TO  ORDER  CALL 
800  328-2393 

Italvrtw* 

TECH  SUPPORT  209-651-7859 

FAX  209-651-5157 

All  towers  are  complete  with  rigid  concrete  base  mount  and 
rotator  mounting  plate.  Tri-Ex  prints  and  calculations  provided 
with  tower  are  compliant  with  1991  Uniform  Building  Code 
[VB£<)  Engineering  designed  to  1991  U.B,C.  -  70  MPH 


W* 


® 


TOWER  CORPORATION 

7182  Rasmussen  Ave.  ■  Visalia,  CA  93291 
Unsurpassed  Quality  since  1954 


CIRCLE  22  ON  READER  SERVICE  CAflD 


CAT-300  Repeater  Controller  | 


Attention  Repeater  Owners 

Finally  a  repeater  controller  with  a  77  voice  synthesizer  andjull 
feature  autopatch  incredibly  priced  at  $299.00. 


Features  Include: 
S Voice  Synthesizer 
f  (412)  Word  Vocabulary 
-/  Twelve  Voice  Messages 
S  Two  Voice  Identifiers 
S  CW  Identifier 
SFult  Feature  Autopatch 
f  User  Speed  Dials 
S  Emergency  Speed  Dials 
y  Reverse  Autopatch 
SDTMF  Key  Pad  Test 
SDTMF  Repeater  Access 
SD  TMF  Repeater  Muting 
f(56)  Control  Functions 
f  Remote  Control  Switches 
•/  Hardware  Logic  Inputs 
SDVR  Controller  Ready  m 


*=  i  .•*■: 


S  Female  Voice  <£  Sound  Effects 
S  Programmable  Courtesy  Tones 
S  Programmable  Codes  and  Timers 


m  (Requires  MF-tOOO  Serial  Interface  Card  159. 00/ 

Write  or  Call  for  a  brochure  describing  the  CAT-300  Controller, 
including  schemancr  voice  word  list,  and  control  Junctions, 

CAT-300  Controller  Board  $299,00  Wired  and  Tested 


Computer  Automation  Technology,  Inc. 

4631  N.W.  3!st  Avenue,  Suite  I42t  Fox  Lauderdale.  Florida  333Q9 

(305)  978-6171 
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mm  Number ; 

Propagation 


Number  25  an  your  Feedback  card 


Jim  Gray  WtXU 
210  E  Chateau  Circle 
Pay  son  AZ  85541 

The  outlook  tor  February  seems  general- 
ly favorable  in  spite  of  declining  sunspol 
numbers,  with  a  few  days  which  are  expect* 
ed  10  be  Poor  or  Very  Poor  (see  the  chart) 
due  to  ionosphere  disturbances.  The  re- 
maining days  ought  io  provide  reasonable 
opportunities  when  Good,  Fair,  or  trending 
conditions  may  be  expected  You  can  im- 
prove you;  PX  chances  by  listening  to  WWV 
at  18  minutes  after  any  hour  for  updates  on 
propagation  conditions  and  coordinating 
their  reports  with  the  accompanying  charts 
to  pick  and  choose  the  most  likely  days, 
times  and  bands  to  opera le 

As  I  write  this  on  November  30th,  I  am 
pleased  to  note  that  about  mid-morning  lo- 
cal time  there  were  some  short-skip  signals 
on  17  meters  with  strengths  ol  S8  to  S9.  To- 
day was  predicted  to  be  GOOD  on  the 
November  chart.  Although  1  don'i  listen  reg- 
ularly to  17  meters,  my  QSO  wrth  a  Min- 
nesota station  proved  the  need  to  listen  reg- 
ularly—even on  bands  that  might  not  be 
considered  favorable  or  on  days  and  at 
rimes  when  DX  is  not  expected,  and  send 
out  a  CO  into  an  apparently  very  quiet  band 
with  few  or  no  signals 

10  and  12  Meters 

Only  occasional  F2  openings  to  the  top- 
ics on  GOOD  days  during  daylight 
hours.  Not  much  sporadic  E  or 
shon  skip  propagation  can  be  ex- 
pected. Skip  is  where  you  find  iir  so 
keep  looking  and  hoping  Some- 
times results  are  spectacular  on  a 
supposedly  "dead"  band  Realty 
good  "gain"  antennas  can  help  a  lot 
this  month  A  good  local  band, 


15  and  17  Meters 

Fairly  good  OX  nto  the  South- 
ern Hemisphere  during  daylight 
hours  from  noon  to  sunset  iocat 
tine,  and  short  skip  from  sunrise  to 
sunset,  but  expect  the  band  to 
close  soon  after— abruptly f 

2D  Meiers 

■  Daylight  hours  should  be  pretty 
good  lor  DX  this  month  in  spite  of 
depressed  conditions  in  general, 
and  you  may  even  find  I  he  band 
open  until  midnight.  Peaks  ought  to 
occur  just  after  sunrise  and  late  af- 
ternoon locally  If  the  band  does 
slay  open  after  dark,  took  for  open- 
ings into  South  Amenca  and  even 
Antarctica.  Also,  during  l he  day, 
you  will  find  considerable  short 
skip.  All  of  which  means  that  20 
meters  should  be  your  PRIME  DX 
BAND.  (See  80  meters,  100,) 

30  and  40  Meters 

Expect  late  afternoon  and 
evening  openings  into  Europe  and 
Africa  swinging  south  after  sun- 
down tor  a  lew  hours,  but  the  MUF 
falls  below  7  MH2  later  in  the 
evening  Short  slap  will  occur  dur- 


Jim  Gray  W1XU 

ing  most  days  out  to  1.000  miles  or  so,  and 
Io  2,000  miles  at  night  until  the  band  closes. 
For  you  newer  operators  who  have  not 
lived  through  a  complete  sunspot  cycle, 
there  will  be  some  great  surprises  in  store. 
Listen  and  learn. 


80  Meters 

This  will  also  be  a  very  good  DX  band  af- 
ter dark,  and  since  QRN  is  Jowr  Signals 
ought  to  be  very  readable  .  .  .  even  weaker 
ones  Peak  DX  occurs  around  midnight  tocaf 
trne  and  just  before  sunnse.  Insomniacs  will 
love  60  meters  this  month.  Short  skip  at 
night  will  occur  frequently  out  to  2,000  miles. 
Isn't  it  interesting  how  two  of  our  "oldest 
bands,  80  and  20,  are  the  best  in  these 
times?  The  old-timers  knew  what  they  were 
doing  when  they  "got"  these  bands  for  ama- 
teurs way  back  whan. 

160  Meters 

You  lop  band"  operators  will  love  this 
band  in  December  DX  openings  to  the  east 
from  your  locations,  peaking  around  rntrj- 
n#ght  {Europe,  etc.).  and  toward  the  south 
and  west  before  sunrise  Nighttime  short 
skip  should  also  be  good  from  dusk  to  dawn, 
getting  longer  later  On  this  band,  use  ven> 
cal  antennas  to  transmit  and  horizontal  an- 
tennas for  receiving,  preferably  Beverage 
antennas  it  you  have  the  room.  Low  noise 
and  minor  static  will  make  you  happy. 
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Number  26  on  your  Feedback  card 


SUN 

MON 

FEBRUARY  1995 

TUE        WED       THU 

FRI 

SAT 

1  F 

2  F-G 

3  G 

4  G-F 

5  F 

6  F 

7  F 

8  F-G 

9  G-F 

10  F-P 

11   P-VP 

12  VP-P 

13  P 

14  P-F 

15  F 

16  F-G 

17  G 

18  G 

19  G^F 

20  F 

21  F 

22  F 

23  F-G 

24  G 

25  G 

26  G 

27  G 

28  G-F 

m 

Turn  your  old  ham  and  computer  gear  into  cash  now.  Sure,  you  can  wail  for  a  hamfesi 
to  try  and  dump  it,  but  you  know  you II  get  a  far  more  realistic  price  il  you  have  it  out 
where  100.000  active  ham  potential  buyers  can  see  it  than  the  few  hundred  locai  hams 
who  coma  by  a  flea  market  cable.  Check  your  attic,  garage,  cellar  and  closet  shelves  and 
get  cash  for  your  ham  and  computer  gear  before  It's  too  old  to  sell  You  know  you're  not 
going  to  use  il  again,  so  why  leave  it  for  your  widow  to  throw  out?  That  stuff  isn't  getting 
any  younged 

The  73  Flea  Marfcei,  Baner  1n'  Buy,  costs  you  peanuts  (almost)— comes  to  35  cents  a 
word  for  individual  (noncommercial)  ads  and  $1 .00  a  word  for  commercial  ads.  Don'i 
plan  on  telling  a  tong  story.  Use  abbreviations,  cram  f  m  But  be  honest  There  are  plenty 
of  loams  wfio  love  to  fix  things,  so  rf  it  doesn't  work,  say  so 

Make  your  list,  count  the  words,  including  your  call,  address  and  phone  number,  in- 
clude a  check  or  your  credit  card  number  and  expiration  If  you're  placing  a  commercial 
ad,  include  an  additional  phone  number,  separate  from  your  ad. 

This  is  a  monthly  magazine,  not  a  daily  newspaper,  so  figune  a  couple  months  before 
the  action  starts:  then  be  prepared.  If  you  get  too  many  calls,  you  priced  it  low.  If  you 
don't  get  many  calls1  too  high. 

So  get  busy.  Blow  the  dual  off,  check  everything  out,  make  sure  It  Still  works  right  and 
maybe  you  can  hetp  make  a  ham  newcomer  or  retired  old-timer  happy  with  that  rig 
you're  not  using  now.  Or  you  might  get  busy  on  your  computer  and  put  together  a  list  of 
small  gear  pans  to  send  to  those  interested? 

Send  your  ads  and  payment  to  the  Barter  n1  Buy,  73  Magazine,  70  Rt.  2D2N,  Peter- 
borough  NH  03458,  and  get  set  for  the  phone  cafis. 


The  deadline  for  the  April  1995 
classified  ad  section  is  February  9t 
1995. 

ALL  ABOUT  CRYSTAL  SETS.  Theo- 
ry and  construction  of  crystal  set  ra- 
dios, $9.95  each,  ppd  USA.  Send  to: 
ALLABOUT  BOOKS,  Depl  S,  RO, 
Box  22366,  San  Diego  CA  92192, 

BNB200 

SUPERFAST  MORSE  CODE  SU- 

PEREASY>  SubiimlnaJ  cassette.  S12- 
LEARN  MORSE  CODE  IN  1  HOUR. 
Amazing  super  easy  technique,  $12. 
Both  $20  Money-back  guarantee. 
Free  catalog,  SASE.  Bahr-TB.  150 
Greenfield.  BJoomingdaie  IL  60108, 

BNB221 

DWYER  WIND  SPEED  INDICATOR 
only  $55,00  plus  $4.00  S/H.  For  home 
or  office.  Accurate,  low-cost,  practical. 
Roof  mounted  pickup.  Send  check  or 
M.O.  to:  RAO-MON  COMPANY,  Dept 
A,  Box  751.  Marathon  NY  13803- 
0751,  (NY  Residents  add  Sales  Tax) 

BNB285 

COMMODORE  64  REPAIR,  Fast  turn 
around.  SOUTHERN  TECHNOLO- 
GIES AMATEUR  RADIO,  10715  SW 
190th  Simel  #9,  Miami  FL  33157, 
(305)238-3327.  BNB295 

WANTED:  Electron  Tubes,  ICS. 
Semiconductors  ASTRAL,  P.O.  Box 
707ST,  Linden  NJ  07036.  Call 
(800)666-6467.  BNB307 

KENWOOD  AUTHORIZED  REPAIR. 
Also  ICOM,  Yaesu.  GROTON  ELEC- 
TRONICS, Box  379,  Groton  MA 
01450.  (508)448-3322.  BNB310 

UNIQUE  INDOOR/OUTDOOR  AN- 
TENNA gives  30  dB  gain  on  160m- 
10m.  Plans:  $6,95.  BOB  CHRISTIE 
AA2KE,  215*28  Spencer  Ave., 
Queens  Vi  H  age  N Y  1 1 427       BNB3 1 9 

NOW  ON  80  METERS!  New,  knob- 
tuned  w/digital  display,  synthesized 


ORP  transceiver.  Complete  kit  only 
$19995.  S&H  $6.50  (continental  US) 
GUARANTEED  TO  WORK  For  info 
send  SASE:  Call/write  to  order  S  &  S 
ENGINEERING.  14102  Brown  Road. 
Smithsburg  MD  21783;  (301)416- 
0661 .  BNB334 

RCl-2950/2970:  New  modification 
manual  including  Power  increase, 
Clarifier  modification,  Modulation  in- 
crease. Operating  hints,  and  more. 
Parts  included.  Only  $20.00  ppd  in 
U.S.  (Missouri  residents  add  $1,15 
tax)  SCOTT,  PO.  Box  510408.  St., 
LOUIS  MO  63151-0408.  (314)046* 
0252.  Money  Orders  or  C.O.D. 

BNB340 

HR2510,  RCI2950,  CONNEX  3300, 
COBRA  148,  GALAXY  SATURN,  pius 
many  more  kits  to  increase  your  mod- 
ulation, $  1 9.95.  (800)536*01 09. 

BNB350 

QSL  CARDS  —  Standard  and  cus- 
tom. Your  ideas  or  ours.  Excelteni 
quality.  Foil  stamping  available.  Many 
designs  and  type  styles.  Catalog  and 
samples  $1.00  refundable  WILKINS, 
Dept.  A,  Box  787,  Atascadero  CA 
93423.  BNB370 

CALLSIGN  WRISTWATCH  -  Free  de- 
tails, KC6UEC,  9438  Broadway,  Tem- 
ple City  C  A  91780.  BNB379 

IT'S  BACK!  The  return  of  the  HW-8 
Handbook!  Second  priming.  Modifica- 
tions for  the  Heath  QRP  hgs.  First 
dass  mail  $11,  DX  add  $4  for  air  mail 
shipping.  Mike  Bryce,  WB8VGE, 
2225  Mayflower  NW,  Massillon  OH 
44647.  BNB404 

47  FOOT  ANTENNA  WORKS  ALL 
BANDS.  Only  $40,00  ppd  in  48  states. 
Fuliy  assembled,  not  a  kit.  Superb 
results!  Satisfaction  guaranteed  100%. 
SASE  for  catalog  and  informa- 
tion sheet.  THE  ANT  FARM,  P.O. 
Box  3l96t  Wescosville  PA  18106. 

BNB409 
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GIVE  YOUR 

HR-2510      HR-2600 

the  \ame  fai:urc\u\  the 

"BIG    RIGS" 


L 


CHIPSWITCH 

4773  Sonoma  II wy.  Suite  132 
Santa  Rosa,  CA  95409-4269 

Wrttt?  or  rull  (7071  535HBI2  far  FREE  In  form* tl on 


CIRCLE  265  ON  READER  SERVICE  CARD 


SELL  YOUR  PRODUCT  IN  73  MAGAZINE 

CALL  DAN  HARPER  800-274-7373 
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AMATEUR  TELEViStOfll  COWBRTERS 

ATV3  420-450  (GiiAS-FET) S  49  95  Kit 

ATV4  Q02-928  (GaAS-FET)     ......  ..$  59  65  Kir 

METER  VHFAUPUFJEPS 

35  Wan  Mode*  33S%^ $  79  95K1 

75  Wall  Mofe*  37SA ,™_„*l  IMS  K* 

n  lot  qr  Mvect^esdiK] 


«F  *JtfPL/REffS  jwr  ir<JT0fi0L4  BUUETltiS 
P*rt»  Lie  foe  HF  A-T^J*'-  "Nj' 

DWCHjuJ  n  tfw  MOTOROLA  BufeSftS 
AK7S8300W  AR313300W 

ANT62  140W  AR3K3WW 

AH779LJDW  ^63  lAQW 

AWF79H  20W  EB27A  300W 

EBiD4  eoow 

NftwIT  IK  WATT  2-50  MHz  AmpllflOf 
POWER  SPUTTERS  and  CQMBMERS  3.39MHt 

eoa  watt  pep  2-Pori $  gb.95 

1000  Wall  PEP  2-Port ** .$  78.95 

1200  Wall  PEP  4- Port      £  MM 


/?  AMPLIFIERS 


UNIVERSAL  QtGIYAL  FREQUENCY  READOUT 
TK-1  {Wir«d1e*WQ $148.95 


fOO  W4  TT  4.20-J50  MHj  flUSH-^UU 
LtNEAfl  AUPUFfFR  -  SSB  -  FU  ATV 

«rae7-PK  (K») smm 

KEBB7PCB  (PC  BuTO         __J   16  00 

KE857*i  |Uanual) S     5.00 


S  Nat  Sink  (6  5  x  12  *  l  6)    _S  34  00 
CHS-8  Coppo*  Spr&ade"  (4  *  6  *  ^B)    S  22  00 

We  fctocK  HarcMo-Find  part  a 

CHIP  CAPS-Kernef  ATC 
METALCLAD  MICA  CAPS-Uneka'Semco 
RF  POWER  TRANSISTORS 
ARCO  TRIMMEH  CAPACITORS 
BROADBAND  HF  TRANSFORMERS 

MtNt-CIRCUtT  MIXERS 

S3L-t  (1-500M2) -_„_„« $     6  50 

CTL-tX  ( 1 0*  I0Q0M*} . „ S     7.95 


NEW 


Low  Pass  Filters 

tot  Harmonic*  (Up  to  MOW) 

10m.  15m.  20m.  40m,  BOm  A  160m 


For  detailed  information  and  prices,  call  or  write  for  our  free  catalog. 


cci 


Communication 
IConcepts  Inc. 


Moi>ll£qi|J 


Add  $4,00  for 

shipping  &  hand  ling 


503  Millstone  Drive  *  Boavercreek,  Ohio  45434-5840 
(513)  426-8600  •  FAX  (513)  429-3811 


CIRCLE  M  ON  READER  SERVICE  CARD 


1691  MHz  Weather 
Satellite  System 


S250 


$450 


$349 


565 


1 691  MHz  Hemt  Pre-amp. 
modeJTS-1691-P.  Amp 

1961  MHz  Rece^/ef 
model  TS-1  f&VFteevr 

Decoder  Board  &  Software 
model  TS-VGA-SAT4 

Low  Loss  Coaxtaf  Cable  (65ft) 
witti  connectors. 

other  lengths  available 

Track  II  Satellite  Orbital  Program. 
Tracks  ALL  satellites,  world  map. 
printout 

1691  MHz  Loop  Yagi  Antenna 
model  1 691  -LY(N) 


Demonstration  Disc  (IBM-PC  VGA  compatible) 
of  signals  recorded  from  WX-SAT  system.     $3 

Shipping:  FOB  Concord,  Mass. 
Prices  subject  to  change  without  notice. 


599 


L 


SI 


SPECTRUM  INTERNATIONAL,  INC. 
Post  Office  Sox  1034.  Dept.  S 
Concord,  Mass.  01742,  U.S.A. 
Phone;  (508)263*2145 
Fax;  (508)263-7008 


Why  buy  a  TNC? 

PC  HF  FAX + PC  SWL  $179.00 


SPECIAL  COMBINATION  OFFER 


CIRCLE  163  ON  READER  SERVICE  CARD 


For  a  femed  tme.  i  you  order  PC  HF  FAX  599  (see  our 
cthef  ad  ft  r^s  issue],  you  can  add  our  new  and  mrpnsved 
PC  SWL  3  0  Ick  Sec  oc  instead  ol  our  regular  low  price  of 

PC  SWL  contains  the  hardware  software,  instructions 
and  frequency  lists  needed  to  a?low  you  to  receive  a  vast 
variety  ol  digital  broadcasts  transmitted  over  shortwave 
radio  All  you  need  is  any  IBM  PC  or  compatible  computer 
and  an  SSB  shortwave  *eceiver  The  product  consists  of 
Demodulator 

Digital  Signal  Processing  Software 
200  Page  Tutorial  Reference  Manual 
Wortd  wide  Utility  Frequency  b$l 
Tutorial  Audio  Cassette  with  Samples 
PC  Swl  a^tc^aticaey  decodes  Morse  code    RTTY. 
A^^^OH  sitor  navtex  ar*d  ASai 

PC  SWL  lets   you  tuna  «i  on  world  press  services 
me:eorotog  ca  broadcasts,  harn  radc  operators  coastal 
snore  statons  aviatjoi  leten  and  -nuch  more  digital  action 
on  the  shortwave  Dands  Why  pay  Iot  gnotner  expensive 
box  when  a  simple  ■nter'ace  ard  your  pc  can  oo  the  iob? 
ADVANCED  FEATURES: 
Tuning  Oscilloscope 
Digitarwaverorm  Presentations 
Auto  Cafrbranon  and  Code  Recognition 
Conrinuousiy  Tunao'e  Fitter  Frequencies 
vanaoie  Shrft 

Adiustabte  C  W  Filter  Sensitwiy 
Unattendao  Capture  and  Ptattng 
»*riegrated  Te*t  Edaor 
inteotated  Log  and  Database 
Sne^  to  DOS  aoc-cat  ons 
Seamless  intec/aton  with  PC  HF  Facsmite 
Call  or  write  tor  our  complete  catalog  of  products 
Visa  a  MasterCard  welcome 


Software  Systems  Consulting 

61 5  S.  El  Camino  Real,  San  Clements,  CA  92672 
Tel :(714)498-5784  Fax: (71 4)498-0568 


circle  244  on  reader  service  card 


MAHLON  LOOMIS,  INVENTOR  OF  RADIO; 

(patented  1872)  by  Thomas  Appleby,  (Copyright 
1967).  Available  from  JOHAN  K.V.  SVANHOLM, 
N3RF,  SVANHOLM  RESEARCH  LABORATO- 
RIES, P.O  Box  81 ,  Washington  DC  20044.  Please 
send  $25.00  donation  wiln  $5.00  for  S&H.  BNB420 

BUTTERNUT  ANTENNAS,  NEW,  in  box.  2  left  - 
H72V>  $175;  3  left  -  H7SB,  $250.  (210)  435^6190. 

8NB435. 

FREE.. .Ham  Radio  Gospel  Tracts:  DX  Contact 
and  Christian  Helps.  SASE:  N1GDP,  RAR-OFC, 
P.O.  Box  8,  Harmony  ME  04942.  BNB443 

COMPUTER  PRINTER  RIBBONS  BY  MAIL  High 
quality,  low  cost.  Black  or  color  Tell  us  your  needs. 
Free  quote.  HARCLY(AK  PO,  Box  830,  Coqullte. 
OR  97423.  8NB457 

TIRED  OF  IRONING?  Single/small  quantity  ss 
PCB  service.  Most  boards  $25.  We  scan  magazine 
artwork  free.  Get  out  those  back  issues!  FIRST 
PROTO.  (407)  392-8677,  BNB510 

WHY  RISK  FAILURES  With  Aerial  Supports? 

Dacron  rope,  high  UV  resistant,  non -stretch  Mili- 
tary Type  black  DOUBLE  (unlike  our  competitors' 
single)  braided.  1  -800-328-4773.  BNB557 

DUPLEXER  TUNING  GUIDE.  A  compete  booklet 
showing  slep-by-step  instructions  on  tuning  all 
types  of  dupiexers  Included  is  theory  of  operation, 
detailed  diagrams  and  much  more.  Send  $9.95 
plus  $2 .50  s&h  to  RGM  PUBLICATIONS,  533 
Main  Street,  Hiflsboro  NM  88042.  For  faster  ser- 
vice using  a  major  credit  card  call  (505)895-5333 
and  order  today,  30  day  money  back  guarantee, 

BNB635 

FOR  SALE  tcom  IC-2SAT,  IC-W2A,  PK-86  Laptop 
computer,  personal  autopatch,  Epson  Printer,  An- 
thony Note,  (201J2B4-1105.  BNB675 

HAM  RADIO  REPAIR-  All  makes  and  models. 
Fast,  Professional  Service.  AFFORDABLE  ELEC- 
TRONIC REPAIR,  7110  E,  Thomas  Rd.,  Scotts- 
dale  AZ  85251    {602)945-3908,  BNB700 

ROSS5  SS$$  USED  JANUARY  SPECIALS:  Ken- 
wood TV-506,  $240;  VFQ-120,  S130:  TS- 
530S/YKS6C,  $550:  BC-l1t  $69.90;  ICOM 
2SAT/UT-50,  $295;  4SAT/UT-50,  S300;  IC-701PS, 
$99.90;  R-1 ,  $490;  Yaesu  FT-G90RII,  $600;  FV-101, 
$130;  FT-726R  2MP  70CM,  SU;  $900;  FT-221R, 
$350;  FT-209RH,  $150;  YO-901P,  $420;  Collins 
32S-3,  75S-3B,  516F-2,  312B-4,  all  round,  $1250; 
CC-2T  $90;  AC-3805  HB,  $60;  Drake  PS-75,  $65; 
PS-7,  $140;  Ten-Tec  225,  $75;  252-MO,  $60;  961, 
$130;  251 -M.  $70,  LOOKING  FOR  SOMETHING 
NOT  LISTED?  CALL  OR  SEND  2  STAMPS.  We 
have  over  120  used  items  in  stock.  Mention  ad 
Prices  cashf  FO.B.  Preston.  HOURS:  TUESDAY- 
FRIDAY  9:00  TO  6:00,  9:00-2:00  P.M,  MONDAYS. 
CLOSED  SATURDAY  &  SUNDAY.  ROSS  DIS- 
TRIBUTING COMPANY,  78  SOUTH  STATE,  PRE- 
STON ID  83263.  (208)852-0830,  BNB707 

ELECTRON  TUBES:  All  types  and  sizes.  Trans- 
mitting, receiving,  microwave  ,  .  .  Large  inventory  = 
same  day  shipping,  DAILY  ELECTRONICS, 
10914  NE  39th  ST.  Suite  B-6,  Vancouver,  WA 
98682,  (800)346^6667  or  (360)696-6856.  BNB71 9 
MINIATURE  POLICE  RADAR  TRANSMITTER 
One  mile  range,  $41  assembled.  $31.00  kit.  9025 
Coldwater  Rd.  Bldg.  100A,  Fort  Wayne  IN  46B25. 

BNB72 
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HAM  RADIO  REPAIR— Prompt  service  ROBERT 
HALL  ELECTRONICS,  1660  McKee  Rd_,  Suite  A, 
San  Jose  CA  95116.  {408)729-8200.  BNB751 

WANTED:  HAM  EQUIPMENT  AND  RELATED 
ITEMS.  Donate  your  excess  gear,  new-old-in  a  re- 
condition to  the  Radio  Club  of  Junior  High  School 
22,  the  nation's  only  fulJ-time.  nonprofit  organiza- 
tion working  to  gel  ham  radio  into  schools  around 
the  country  as  a  teaching  tool  using  our 
EOU COM— Education  Thru  Communication — pro- 
gram. Send  your  radio  to  school.  Your  donated 
material  will  be  picked  up  ANYWHERE  or  shipping 
arranged,  and  this  means  a  tax  deduction  to  the 
full  extent  of  the  taw  for  you  as  we  are  an  IRS 
501  (c)(3)  chanty  in  our  15th  year  of  service.  It  is 
always  easier  to  donate  and  usually  more  finan- 
cially rewarding,  plus  your  gift  wil  mean  a  whole 
new  worfd  of  educational  opportunity  for  children 
nationwide  Radios  you  can  write  off,  kids  you 
can't.  Start  1995  by  helping  a  child  and  yourselt. 
Write,  phone  or  FAX  the  WB2JKJ  "22  Crew"  today; 
The  RC  of  JHS  22,  PO,  Box  1052.  New  York  NY 
10002.  Telephone  (516)  674-4072  or  FAX  (516) 
674-9600.  Meet  us  on  the  WB2JKJ  CLASSROOM 
NET,  7.238  MHz  1200-1330  UTC  daily  and  21.395 
MHz  from  1 400  to  2000  UTC.  BNB762 

PACKET  RADIO  Join  TAPR,  connect  with  the 
largest  packet/digital  group  in  the  US,  Creators 
of  the  T1MC*2  standard.  Benefits:  newsletter,  soft- 
ware, discount  on  kits/publications.  $15/year 
US.  $1B  Can/Mex,  S25  elsewhere  Visa/MC. 
When  joining,  mention  73,  receive  TAPR's 
new  book.  Packet  Radio:  What?  Why?  How?  ($9 
value)  FREE!  (817)383-0000.  Mai1:8987-309 
E,  Tanque  Verde  Rd  #337,  Tucson  AZ  85749- 
9399.  BNB765 

SERIOUS  ABOUT  SOLAR  POWER?  The  PVSP 
starter  kit  comes  with  a  32  watt  Sola  rex  VLX  panel 
and  a  ten  amp  Sunlogic  charge  com  roller.  Special 
introductory  price  $275  plus  S7  shipping.  SUN- 
LIGHT ENERGY  SYSTEMS,  2225  Mayflower  NW, 
MassiHon  OH  44647.  BNB774 

R-39QA— SALES— SERVICE— PARTS  Info 
SASE:  MlLTRONlX  PO    Box  3541.  Totedo  OH 

BNBS13 


FREE  IBM  SHAREWARE  AND  HAM  CATALOG 

Morse  Code  Computer  Interfaces,  $49.95.  DY* 
NAMIC  ELECTRONICS,  Box  896,  Hartselle  AL 
35640.  (205)773-2758,  FAX  (205)773-7295. 

BNB815 

THE  ANARCHIST'S  BBS  is  a  resource  for 
Anarchists.  Investigators.  Researchers.  Computer 
Hackers  and  Phone  Phreaks.  Categories  in- 
clude; Computer  Hacking.  Investigation  Tech- 
niques, Telecommunications  Technology  and 
Surveillance,  Call  (214)289-8328  lor  free  Irial 

access,  BNB831 

FCC  COMMERCIAL  LICENSE  PREPARATION 
R AO I OTE LE PH O NE - R A D IOTE LE GRAPH.  Latest 
home  study  fast  easy  audio  video,  Q  &  A  pool 
disks    FREE  details  WPT  PUBLICATIONS 

(800)800-7588 .  B  N  B64Q 

ELECTRONICS  GRAB  BAG1  500  pieces  of  new 
components:  inductors,  capacitors,  diodes,  resis- 
tors. $5.00  postpaid  ALLTRONICS,  2300  Zanker 
Rd.  San  Jose  CA  95131.  BNB355 

LOW  COST  HAM  EQUIPMENT.  Send  stamp  for 
list.  WA4DSO.  3037  Audrey  Dr.,  Gastonia  NC 
28054,  BNB927 


CB-TO- 1 0  METERS 


We  specialize  in  CB  radio  modification 
plans  and  hardware.  Frequency  and  FJV1 
conversion  kits,  repair  books,  plans,  high- 
performance  accessories.  Thousands  of 
lisfied  customers  since  1976?  Catalog  $3 


CBC  INTERNATIONAL 

LOU  FRANKLIN  K6NH      Owner 
P  O    BOX  31500X.  PHOENIX.  A2  85046 


FIELD  DA  Y  ANTENNA 
complete,  assembtedt'rzsdy  to  use. 


No  priming,  Nnlumria,  Nn  fcnnts  tn  tw^( 

TNT  k  NiMuni!  on  80  cwr  JO, 20, 17,  tlTtO,  TNT/2  is  No-lunu  on  40, 
2£J,  HI,  Work  other  bands  w/  luncr  DX  k  Guln  rise  w/  fiwfticricy 

HP .-.  .  .-J . .    i .  -.  I  I .  . .  ■  vi.l       .     ..r  l  i      v  ^   n.       f 


Rcidy  la  Um- 


Kinlc-prtJoJ 
Low  Noise 


Antennas  West 

Box  5006^5,  Provo,  LT  &J60- 


No  Traps  or  RcMMurs 
InaulAiedlnKWOV 
HiJKl  500  W*tfe 

TNT     $89.* 

>.tyt.Jn« 

579." 

€7  ft.  Lw 


TNT/2 

Wtndom    t 

0nttf  nm 
Hotline  QUI 


•  58 
PtH 

PAH 


•373-8425 
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INDIANA  HAMFEST 

&  Computer  Show 


Sunday,  March  12,  1995 

Indiana  State  Fairgrounds 
Indianapolis,  Indiana 

Open  at  8:00  A.M. 

*  All  Indoors  *  Paved  Parking  Lois  *  Forums  *  Over  500  Tables 

*  Many  Nationally  Advertised  Commercial  Dealers  *  Flea  Market 

Talk-in  on  the  N9AJS  Repeater  147.060  MHz 

Come  &  enjoy  a  show  by  our  "Quality"  dealers! 

For  Tables:  SAS1.  to:  Dcauc  Martin  N9TFJ,  »  l*kc  Shoe  Dr.  *14.  Martinsville.  IX  46151.  317-342-4307 


Sell  your  product  in  73  Amateur  Radio  Today 
Call  Dan  Harper  today.  .  .  1-800-274-7373 


FOR  AMATEUR  RADIO  DESIGNERS 
AND  BUILDERS 

•  HF  •  QRP  ■  UHF  •  VHF  •  RCVRS 
■  XMTRS  •  ORO  •  ANTS.  •  PROJECTS 


BUILD  rT-TMEW  OPERATE  tT! 

NEW  LOW 
PRICE! 


Quarterly  $lQ/yr, 


-  HAMBREW  Contests 

■  From  Kits  To  RF  Design  •  New  Products 

*  Free  Classified  Ads  To  Subscribers 

*  Design  Awards  For  Amaienr  Bniklers 


SlSfyr.  (Canada,  Mexico)  *  $2l/yr<  (ImrL) 

PO  Box  260083*Lakewood,  CO  $0226 

VISA'MC  only:  l~800-5-HAM  RIG 


Pocket  Morse 
Code  Trainer 

Learn  Code  Faster  &  Easier 
Better  than  code  tapes 
Take  it  anywhere  to  practice 
Ideal  for  beginners  to  advance 


Features:  Onlv 

•  Code  rates  from  3  to  31  wpm  f 

•  Plays  standard  or  Famsworth-  $29*00 
■  Dimensions  1*  x  3.8'  x  2,4* 

•  Runs  40  hr  on  one  9v  battery 

3  Modes  of  Operation 

1.  Conlinious  fresh  random  code. 

(  selectable  letter  group*,  i*  A-Z,  0-9,  and  more) 

2.  Random  code  practice  test, 

(  Cbecfc  your  Accuracy  againal  ibe  aniwer  key) 

3.  interactive  training  mode 

Deluxe  Pocket 
Morse  Code  Trainer 

6  Modes  of  Operation    $49,00 

The  deluxe  unit  has  3  additional  modes 

4.  Conlinloos  newly  generated  QSO, 

(  New  QSO  are  generated  everytune) 

5.  Practice  code  exams  just  like  the  real 
code  test.  (incL  answer  key  10  cbeck  accuracy) 

6.  Continlous  random  words 

Computer  Aided  Technology    VJaaAMC.  Add  $$  S*H 
10132  Monroe  Dr.t  Dallas,  T*  75229  PH  214-350-0888 
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CornerBeam? 


SWR  <  1.2:1  across  the  btnd 

Gam  of  J  15  fl  Yagi 

No  dimension  over  7  ft 

40  dB  Froitf-io  Back  Raiio 

60*  Half-power  Beamwidih 

Mounts  directly  io  mast 

Vertical  or  Horizontal  Polarization 

2tnewrsSl451220MH7SU5h70cmSH5,Dual  146/440  S 163 

Weighs  only  10  IN,  Add  Sll  Shipping  &  Handling.    Into  St. 


AnfennaslVest 

Box  5G062  Pruro  UT  S4605 


Onkf  KotUiK 
801  373  $*25 


ft 


OFBUAmUDNCAUSl&VS 


ONLINE"  rArSTERNATIOWALCALL  DIRI-CTOR* 


5\ 


Hamtall  online  service  gives  you  Access  to 
over  a  million  hams  via  your  computer  & 
modem.  Updated  each  month!  Only  S29.95 
per  year.  Unlimited  use  -  24  hours  a  day  - 
you  pay  for  the  phone  call, 

800:282-5618      703:S94'5'?77    FAX  703:894-9141 
BUGKMASTER 

Rout*  4.  Boa  1630  -  Mineral,  Vlfffmi  23117 
nAJTMf'   nfrfo^tiucx.  corn 
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Sell  your  product  in  73  Amateur  Radio  Today 
Call  Dan  Harper  today. .  .  1-800-274-7373 


A 


JAZZ  UP  YOUR  REPEATER 


I 


V 


•  Give  your  repeater  a  variety  of  tail  messages 

•  Pre-schedule  announcements  of  special  events 
•Voice  mail  feature 

•  Control  remotely  via  DTMF 

•  Digital  packet  cluster  info  converted  to  voice 
•In  use  world-wide 

Complete  system  -computer  board  and  software  for  $259  U.S. 
Many  interesting  features  *  call  for  information  package 

1-800-563-5351     Toll  Free  From  USA  1-306-781-4451 

1-306-781-2008    FAX  1-306-781-2070 


Direct 
BBS 


DIGITAL  COMMUNICATIONS  INC. 

P.O.  Box  293,  White  City,  SK,  Canada  SOG  5BO 
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CABLE  X-PERTS,  INC. 

COAX  1D0  FT/UP  500FT 

F1JEXJ3U  »13  LCW  LOSS  UV  f«S  0t*CT  BURSAL  JACKET       MBJFt 

9913  EOUA^  tDW  \JOB5  UV  RESSTANt  JACKET „    SO/FT 

f^TW  MIL-SPEC  MECIBUftAL  JACKET JOT 

RGS/U  FOAW  «%  flRD  UV  RESIST AKT  JACKET 34TT 

HG  MUNI  6*  BUt  CLR,  or  SLVES  JACKET-UV  RES ...    .M/FT 

RG  SH/U  SOUD  CENTER  CONDUCTOR „ *.,,.„.   MiFT 


AG  &BA/U  STRANDED  CENTER  CONDUCTOR. 
HG  142,11  DBl  SILVER  BRD  TEFLON,,.  ,„..„.„,.„ 

AjG,  21  4JU  D9l  SILVER  BRD  l|A  JACKET _, 

RG 1  Mi  FOAM  Pt  SOUO  CONDUCTOR  K*  BRD 
*5Q  OHM  LADDER.  UNE  i«*A  SQUD  ON  CWD, 


niLibi  ■■. ■  ■■  ■■  <■!■!  .. 


-■  ■■ '■  ■ 


I  ilfFlHIIIHI-l 


450  OWU  LADDER  UhE  lSGA  &TRAMOED  CW  COPPER, 
1MR  400  LOW  LOSS  CABLE  (SfttiLAFt  TO  »13) . 


nfiifiii.rrwLriwrinirt'rm  *r\  ttt-  i  r  imnn  iwpi 

UUH  MC  LOW  IMS  CABLE  (S**J*  TOW*  PWflX#£) 

JUfliaELmL05SGAB£jSMlAflT0  7«-HAJCUC) 

ROTOR  CABLE 
Sff7l*CCK?tfnl«I)lErn™^to  i2S*6UltfVH£3X7  . 
«W  BOOtC  (£16  frSQJj  tar  nn  *  to:  XC*  BL*  UV  RES  JKT  „ 

14l6SCOMD|£KV1B>iorRnii<»to  3001  BLtfl/tf RES JlCT  P 

laGA  THWlED  ODPPfiR  *C  GRAY  PVC  JACKET 

Ifl&A  TINNED  COPPER  &C  GfUt  PVC  JACKET 

1BGA  TINNED  COPPER HC  GRAV  PVC  JACKET  ___., 

ANTENNA  WIRE 

14QA  168  STH  ■BUPERFLEX"  UNINSULATED 

1+GA  7/22  "HARO  DRAWN"  BC  UNINSULATED  __ 
I4GA  SOLID  iCOPPERWEUT  JNIWSULAt  ED.... 
UGA  SOUD  "BARE  COPPER"  UNINSL-IJUE  D 


AWF1 

IjWFT 

VflQ-M 

.4a/FT 

,1*FT 

.llffT 

jsrr 

MHFI 

AJOOT 

22  F~ 
J»*T 
30FT 
-B*FT 
l&FT 
4»TT 


.-WF7 
■34JFT 
■32/FT 
J7*T 
.16/FT 
.18/FT 
143VFT 

i.rarr 

,44TT 

-130T 

T7JIT 

a&FT 

tJE/FT 

<DOFT 

4J*FT 


36*1 

.lift 
5Qft 

J4-FT 


«-'M-!M*HHH-l  II 


1EGA  tW2S11ARE  COPPER"  UNVMSULATLD 

lSGAaVTO    QAflECOPPEBT  PtfC  INSULATED , 

14GA41tfrBAflE  COFFER-  PVC  HEUATED 

12GAe&30-BAflE  COPPER- PVC iheuATiO 

DACRON  HOPE  D6LanD*TT17gi  TEST 

BALUNS 

•rJUnWt!  iA^S*HZTRAMSfOr«ERTVPE_ 
W2DUVll«30l»lZCUFmT>rFEDlPOL£ORS£AJi 
osRvor ,-. 


.14/FT 
.QBfFJ 
0T/FT 
.Bf.fT 
.\31FT 
SOFT 


.1*FT 

TOFT 
WFT 

.15/FT 
ittFT 
11JFT 
.173FT         1*FT 
,1SSFT         l&fT 

PRICE 

ill  .'.  1* 
SSiSQCA 

rt^stA 


rr-wnwwimimiw*  ■■  in  it 
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D.C,  POWEFI  SUPPLIES 

6AMP  W.lHU-lltR  PORT- - -., ^ 

11  AMP  W:(JANANA  PLUG  TERMINALS ..„ 

I4AMP  WHANANA  PtJUQ  TERMINAiS 

2QAMP  W.'BANANA  PLUG  TERMINALS  HHttoH 

WIRE 

I0GA  arC  -FLEXIBLE" OlLiGAS  RESISTANT  RED/SLK  -2IP*^_ 
1£GA  210  TLSCIBLF  OUlSAS  RESISTANT  RED/ELK  "B  P-  _.. .. 

l-TlNKDCOPffRBRAID ^FT|200      _SOFTt*iOO 

UT  Tl  W€0  COPPER  BRA© 2SFT  f  12S0 


$cl  .95  L* 

171 .9S/EA 
SflS.flS/EA 

.4*FT        JWFT 

.XtfFI  3KF1 
—^TOOFT^asOO 
1«FT$4&0G 


CONNECTORS 

PL2SI9RLVERrTERjattXXDTiP  lOPKSIllOO  J5P«5Cj3C 

-KCDNf*CTORSJLVQ«OLDTtf'  lOPKSEQAO  23PKSS75CC 

MORE  (TEMS  STOCKED 
CABLE  A  VHRE  CUT  TO  YOUR  SPECIFIC LEmTHt 

ORDERS  ONLY:  800-828-3340 

TECH  INFO-  708-506-1686  FAX:  706-5M-1370 
1 13  McHenryRd..  Suite  240 
Bjffalo  Grove,  IL  60039-1797 
For  Complete  Literature  Mail  SASE      H  I 
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"DESIGNING  A  YAGI  HAS 
NEVER  BEEN  SO  EASY!" 
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Why  spend  big  $$  on  unfriendly,  overpriced 
and  very  slow  optimize-only  software  ??? 

Quickyagi,  the  high  speed  low  cost,  easy-to-use  software 
features  auto  design  &  optimize  plus  performance  analysis 
With  amazing  accuracy  it  wrll  accornm<?date  1 7  elements, 
Freq  to  1  Ghz  .  mritgyboom  and  tapered  element  modeling. 
folded  d i pole  scaler  and  prints  aft  fries  polar  plots  and 
graphs  Both  co-pfoc.  &  no  co-proc  versjors  are  included 

f  w  PCAT  *  >  #49  K  RAM,  VGA.  EGA.  CGA.  Here  mv>  QQ%  3.0  i 

Quickyagi\3i  sgo 

Add  S3  00  fttth  w  15  00  lor  txxvUSA  ordsn  »  kicl.  CoJftign  wiordw 

Send  SASE  for  compile  info    •    US  CheeM  Of  Irtlemjit  I  Money  wtier 
Afitooa  order*  idd  55%  slate  tax  _*_Spwrfy  3.5"  of  S  25"  floppy  disk 
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RAI  Enterprises  (602)  435 -9523 

563d  W.  Alice  Av.  Glendole ,  AZ  85302 


WANTED:  BUY  AND  SELL  All  types  of  Electron 
Tubes.  Call  (612)429-9397,  Fax  (612)429-0292. 
C  &  N  ELECTRONICS,  Harold  Bramstedt,  6104 
Egg  Lake  Road,  Hugo  MN  55038.  BNB915 

COMMODORE  64  HAM  PROGRAMS  6  disk 
sides,  over  200  nam  programs  $l6.95/$29  stamp 
gets  unusual  software  catalog  of  Utilities,  Games. 
Adult  and  British  Disks.  HOME-SPUN  SOFT- 
WARE. Box  1064-B8,  Estem  FL  33928. 

BNB917 

RADIO  REPAIR  Amateur  and  commercial,  pro- 
fessional work.  Fred  Fisher  WF9Q,  6566  W.  River 
Rd.,  South  Whitley  IN  467B7.  (219)723^4435. 

BNB930 

RF  TRANSISTORS,  Japanese  transistors  and 
tubes  need  dealers,  repair  shops,  kit  makers,  etc, 
for  2SC1969.  2SC2312,  MB8719,  MRF455, 
MRF454,  2SC2879  and  more.  WESTGATE 
(800)213-4563.  BNB950 

FREE  HAM  GOSPEL  TRACTS.  BASE 

N3FTT,  5133  Gramercy,  Clifton  Heights  PA 
1901R 

BNB960 

PRINTED  CIRCUIT  BOARDS  for  projects  in  73. 
Ham  Radto,  QSTt  ARRL  Mandoook.  List  SASE. 
FAR  CIRCUITS,  18N640  Field  Ci  ,  Dundee  IL 
60118.  BNB966 

1995  ANTIQUE  RADIO  calendar;  1995  Classic 
Amateur  Radio  calendar,  $9.95  each.  ACCES- 
SORIES UNLIMITED,  160  N.  Church,  Ml  Pleas- 
ant PA  1 5666.  BNB990 

ROTOR  PARTS  ROTOR  SERVICE,  ROTOR  ac- 
cessories: Brak-D-Lays,  Quik-Connects.  Pre-Set 
mods,  NEW  models  for  sale.  Free  catalog. 
C.AXS.P  7368  State  Road  105+  Pemberville  OH 
43450,  BNB996 

NEW!  The  Handy  HamBook  by  K2EWA.  200 
pages,  5-1/2"  x  8-1/2".  Technical  data  and  practi- 
cal info  including  formulas,  tables,  nomographs, 
charts,  operating  aids  and  much  more.  Only 
$12.00  +  $2,50  S/H.  NJ  residents  add  6%  tax. 
Romance,  FOB  34,  Milltown,  NJ  08850-0034. 

BNB997 

Home  Automation  Become  a  dealer  in  this  fast- 
growing  field.  Free  information,  (800)  838-4051. 

BNB100G 

Emergency  Communications  T-Shirts  in  large 
letters  on  back  with  Federally  Licensed  Radio 
Operator  insignia  on  front.  100%  cotton  in  Large, 
XL,  XXL  $18.00   1-800-435-3523.  BNB1002 

Avcom  PSA-65A  Spectrum  Analyzer  Battery- 
powered  portable  2-1000  MHz  w/  10  kHz  resolu- 
tion filter  and  carrying  case.  Purchased  for  $3,400 
less  than  two  years  ago.  Used  briefly  to  set  up 
one  cable  TV  installation,  Best  offer  over  $2,000 
or  trades  for  486  PC.  Ira,  (212)  749-7170  after  6 
p.m.  BNB1003 

SELLING:  Motorola  T1930  10  meter  transmitter 
Chassis;  P350  RF  unit;  P353  modulator;  P351, 
P352  power  supplies.  Joe,  (708)  966-4835. 
SELLING:  Motorola  900  MHz,  AM  single-channel 
commercial  transceiver,  best  offer,  Klaus,  (708) 
966-4835.  WANTED:  Working  ICOM  IC-3A  or  IC- 
3AT.  Klaus  WB9YBM  (708)966-4835,      BNB1 004 
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Budget  QSL  Cards  $1  for  samples  (refundable 
with  order)  B.B.B.S,  170  North  Wilson  Road 
#132.  Columbus  OH  43228-1263-  BNB1005 

Native  Ukrainian  wants  to  be  your  Tach  Rep  in 
Ukraine  or  Eastern  Europe.  Fluent  in  four  lan- 
guages, BSE  degree,  nighty  skilled  in  JBM/DOS 
hardware/software  networking,  IF  to  UHF  com- 
munications, amenna  and  transceiver  design. 
Training  or  temporary  work  in  the  USA  to  leam 
your  products  OK.  KC1VF/US5WE,  {703)  231- 
6478,  RO,  Box  2490,  Christainsburg  VA  24068. 

BNB1006 

WANTED:  Crystal  radios.  Galena  or  germanium 
diode.  Factory-buift  or  quality  home-brew,  pre- 
T960.  (503)  231-9708,  or  P.O.  Box  42351,  Port* 
nead  OR  97242-  BNB1007 

SCANNER  SOURCEBOOK:  Nationwide  Directo- 
ry of  products  available  for  your  scanner.  Over 
400  listings.  42  pages.  Send  $12  or  an  SASE  for 
info.  GRIFFIN  RESEARCH,  16333  Harbor  #110- 
B,  Fountain  Valley  CA  92708-1311,  BNB1006 

70-tfm  ATV  REPEATER  for  sale.  Call  Russ  at 
901-272-8455  for  details.  CServe  id  71264,300; 
fax  901-272-8583,  BNB1009 

I  COM  IC-R10O  communications  receiver  0.5  MHz 
to  1800  MHz  (no  gaps)  tunes  all  cellular  freqs 
New-in-box  with  full  warrantee,  $625,  John 
KB7ZUI.  Box  106,  Scotts  Milts  OR  97375;  (503) 
873-2256.  BNB1010 

GMRS-UHF  COMMUNICATION  to  50  watts  with 
no  test  license.  Great  new  way  to  keep  in  touch 
with  non-ham  family  members.  Send  for  free  info 
on  the  great  new  radios  for  GMRS,  SPORTS 
COMMUNICATONS,  Box  36,  Scotts  Mills  OR 
97375;  (503)  873-2256,  BNB1 011 

CODE  5  News  and  Petition  Information.  SASE  lo 
KB7PNQ,  503  Dubois  Atreet,  Cheney,  WA  99004. 

BNB1012 

HAM  RADIO  CDROMS  PLUS  BOO  other  CDROM 
titles.  Call  (717)  560-2321  for  FREE  into. 
KA3VXA,  DISCOUNT  DATA  BNB1013 


Sell  your  used 

ham  gear  in 

Barter  9n '  Buy. 

Call  Sheila 
at 

(800)274-7373. 


2  Meter  Portable 


Arrow  ishan>  Antenna 


Hub  is  the  one  you  have  heard  about 
Changes  from  a  walking  stick  to  a 
4  element  hpam  in  leealhe  2  mmuu  s 
Strong  &  Light  Weight 

Stmpfo  the  Best 

Arrow  Antenna 
1461  Peacock  PL 
LovdaiuL  CO    80537 


*73.M 

Include* 
Shipping 


\ 


1303  j  663-5485 
F«  1 303 )  663-5065 

CIRCLE  80  ON  READER  SfcfWJCE  CARD 


Beam  ? 


Took  10.15,  20,  and  40  meicfHalfSjLLares  on  Field  Dav. 
They  went  up  in  the  tree*  as  easy  as  dipoles,  A  low  G5RV 
took'  care  of  everything  dose  and  the  FkiifSquaKs  made 

my  0RP  a  bi^  signal  tor  the  long  ho\>  lmsi  and  w^i.  On 
10  and  15  1  [Bought  I  had  a  conduit.  Try  a  HalrSquare! 

10  M     ISM     17  M    20  M     JO  M  40  M      V£ 

S40       $4J        W&       $50        S60       STii       PiH 
tnfoPak  Si—  Plans:  TechNoie  122— S7ppd  USA 

AntennasWest  or«**r  H«imt: 

Box  50062  S.  Prtwo  UT  S4605       801-373-S425 


CIRCLE  232  QN  HEADER  SERVICE  CARD 


SELL  YOUR  PRODUCT  IN  73  MAGAZINE 

CALL  DAN  HARPER  800-274-7373 


T   ELECTROMAGNETIC  FIELD  METER 

Reduce  exposure  to  potentially  harmful 
electromagnetic  fields,  AlphaLab's  handheld  TriField™ 
Meter  measures  AC  electric  fields,  AC  magnetic  fields 
and  radio/microwave  power  density.  Find  ground  faults, 
AC  current  wires  or  measure  high-field  generators  with 
the  Magnetic  setting  (.2  ~  100  miHigauss.  60  Hz):  identify 
poorly  grounded  or  shielded  equipment,  high  VDT  or 
fluorescent  light  fields,  distinguish  hot  vs.  ground  wires 
with  Electric  setting  (.5  -  100  kV/m,  60  Hz);  measure 
antenna  radiation  patterns,  leaky  microwave  ovens,  etc. 
on  RF/microwave  setting  {50  MHz  to  3  GHz,  .01  to  1 
mW/cm2). 

Electric  and  magnetic  settings  are  omnidirectional, 
measuring  full  magnitude  of  fields  without  the  need  to 
reorient  the  meter  Price  of  $145  includes  delivery  and 
one-year  warranty, 

AlphaLab,  1272  Alameda  Ave,  Salt  Lake  City,  UT    84102 
Call    (801)     532-6604    for    speedier    service    or    free 

literature  on  electromagnetic  radiation  health  risks. 


UVE  TV  VIDEO 

Micro  TV  Cameras,  Micro  Video 

Transmitters,  Receivers  and  low  cost 

Downconverters. 

Amateur  TV, 

Industrial,  Security 

products.  We 

[have  a  system  for 

you.  Our  video 

camera  connected  to  our  'MiniLink™ 

i      transmitter/  receiver  make  a 
I       perfect  combination  for 
^^^^   industrial  security  uses. 
Iflj^H    We  now  carry  Underwater 
]^^0i    cameras  for  you  sailors,  and 
color  units  for  that  true  life 

view.  With  our  PlaneTalk™  Airborne 

systems  you  can  now 

be  the  pitoft    All 

cameras  standard  1v 

p-p  video,  7-14  vdc. 

We  also  carry  Computer  capture  boards 

fiber  optic  systems  and  video  support 

MICRO  VIDEO  PRODUCTS 

ORDER  LINE  CANADA  USA  MEXICO 

800  473-0538 

FAX  LINE  714  847-44SG 

16201  OSBORNE  ST 

WESTMINSTER,  CA.  92683 

MO.  VISA  MasterCard  intl  bank  wire 


M  CABLE  X-PERTS,  INC. 

DC  POWER  S  UPP  LIES      REG  U  LATE  D 

^^ "^  SECOM-6 

$29.95/each 


SECOM-1 1 

$61 .95/eaeh 


SECOM-1 4 

$71 .95/eac* 


SECOM-20 

$88.95/each 


imput  Vohajje 
Output  Voltage 
Output  Current 

SECOM-6 
SECOM-1 1 
SECOM-1 4 
SECOM-20 


11 7V  AC 

13.8VDC 

Duty  Cycle 

6AMPS 

11  AMPS 
14AMPS 
20AMPS 


Continuous 

4AMPS 

SAMPS 

10  AMPS 

1  SAMPS 


50%  DUTY  CYCLE  5  WINS  NON"  5  WINS  "OFP 
•FEATURES 
■  OVER  VOLT  PROTECTION 

•  OVER  CURRENT  PROTECTION 
-  SHORT  CURCUfT  PROTECTION 
•EXTERNAL  FUSE 

•  RED  1  BLK  BINDING  POST 

+  Cigarette  Lighter  Receptacle  on  Secom-6  only 

WAR  RANTV  ONE  YEAH  Pfus  $h,pp<ng 

More  riems  stocked 

See  CABLE  X-PERTS  other  ad vertisment! 

ORDERS  ONLY:  800*828-3340 

Tech  Info;  708-506-1886  Fax:708-506-1970 

113  McHenry  Rd.  Suite  240 
,         Buffalo  Grove,  IL  ©0089-1 797 


K/i^ 


Complete  Literature  Matt  *W  SASE 


& 


CIRCLE  30  ON  READER  SERVICE  CARD 
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Uncle  Wayne's  Bookshelf 


REFERENCE 


WAYNE'S  PICKS  = 


TAB2701  Tranunlltar  Hijnting  by  Jawpk  Moell 
and  Thomas  Cutler  Radio  direction  finding  sianpli- 
fiat  Sit.tS 

UE202  RTTY  Today  by  Dave  Ingram  Modern 
^.Little  lo  amateur  radiutetelype.  SSSS 

MMHE03  First  Book  of  Modern  Electronics 
UeulJLU  projects  that  iire  money  sating  $12-95 

Q&U2Z  The  World  Ham  Net  Dir«iory  by  Mite 

WuL.miL  New  —  Zaa  edition  Lnuodifcei  tit  spetul 
ianerett  ham  ratio  networks  ad  snows  yen  when  and 
where  you  can  tunc  then  m-  S93I 

WGPB7158  1994  North  American  Catlbook 
llie  l*W4  North  American  Callbouk  R$n  the  calls, 
namc^  and  address  information  fur  500.000+  li- 
censed radio  umairura  in  nil  countries  (if  North  Amer- 
ica, $29.95 

MMJH24  Radio  Handbook,  23rd  Ed.  by  Wdliam  I 
Orr  W6SAJ  %4i}  pages  of  even  thing  you  wanted,  to 
Loo*  about  radio  coMMVicjUM  S3&3S 

WGP1234  1394  International  Calloook  The 
new  1994  luimuiKiiiai  Callkufc  Rett  XXhOQO*  h 
censed  radio  amateurs  in  the  countries  outside  North 
America,  It  coven  Smith  America*  Europe,  Africa. 
Am*,  and  [he  Pacific  area  (exclusive  of  Hawaii  and 
[he  U.S.  possession^.  $19.95 

TABTO  Heath  Nostalgia   by  Terry  perdu*  K&TP 
124  page  illustrated  tii-dun,  of  the  Heath  Company 
Includes  many  foflU  memories  cootnhuled  by  long- 
UmeHejihiiE-iTTplii>i,-VA  59  JO 

1  ?E76  Basic  E toctronics  Prepared  by  the  Rumm 
of  Naval  Personnel  Covers  ihe  important  aspects  of 
applied  eieemme*  and  electronics  commuaicaiioitt 

mm 


SHORTWAVE 


NBPAW94P  1994  Passport  to  World  Band 
Radio  fry  fnttmari&nat  Broadcasting  Services. 
lid  You'll  get  die  latest  station  ami  time  grids. 
S17.9S 


URS19  Stiortwav*  Receivers  Past  And  Pre- 
sent Affiled  by  Fred  /  Overman  Guule  io  200+ 
short*  j» c  receivers  manufactured  in  the  last  20 
years.  The  Blue  Book  of  shortwave  radio  value. 
$8.95 

07R25  The  RTTY  Listener  i>y  Fred  Oslerman 
New  and  expanded.  This  specialized  hook  com- 
piles issues  1  through  25  of  the  RTTY  Listener 
Ne*itetter.  Contains  up-to-daie.  hard-to-find  infor- 
mnioti  on  advanced  RTTY  and  FAX  monitoring 
icchnK}ues  and  frequencies  519.95 

Q9S42  The  Scanner  Listener's  Handbook 
fry  Edward  Soomre  N^&FF  Get  (he  most  ouL  of 
your  scanner  radio..  §14M5 

CR3TI0  Tune  In  on  Telephone  Calls  by 
Tim  Kneitet  K2AES  Formatted  a>  j  frequency  list 
with  detailed  description  of  each  service  ami  its  lo- 
cation in  RF  spectrum.  $12,95 

UE205  Guide  to  Radloteletype  (RTTY)  Sta- 
tions fry  J.  Klmiev/ua  Updated  book  coven  ill 
RTTY  station*  from  1MHz-*0MHr  pres*.  Mili- 


NEW  BOOKS 


AR3177  The  ARRL  Spread  Spectrum  Source 
Book,  From  a  deceptively  simple  beginning.  ■ 
group  of  experimenter*  set  o«i  10  develop  first 
ibcareiica)  and  later  practical  intents  for  spread 
ipeeuum  communications  Tail  book  consists  of 
articles,  papers  and  fotttancM  report*  ihai  document 
the  process  whereby  imamtr  spread  sirLtrum  pro- 
gresved  from  the  drawing  board  to  the  airwaves. 

TAB11077-B  Encyclopedia  ol  Electronic  Cir- 
cuits (Volume  SJ-hy  Gral  &  Sheets.  753  pages.  Any 
one  who  likes  to  build  nufi'  will  go  bananas  over  this 
treasure  trove  ol  circtub.  Toas  of  'mi,  for  every  nnaji- 
tnable  application  Most  ol  ilasc  nituits  have  been 
ffcnnrd  born  receat  ratbo  aad  elearoaics  ma^zines. 
Heck,  t  coBHed  over  50  takea  bnn  7.?  amcles.  and 
km  fern  Q5TL  hoi  the  ifkdea  u>  the  Eve  v«jhjmes  of 
cnoists  mm  55  pages  or*  oiall  tjp:.  mill  three  ooiaaiiiB 
Li  the  pjfe!  Has  has  gat  10  be  orr  of  OV  barest  ha- 
£*im  yd  for  Ujitdm  dL'veJopns,  and  ttperimtnier^ 
It's  a  huge  book  and  weighs  J  ton.  $35,00 


12E41  Second  Level  Basic  Electron  jet  Pre- 
pared by  the  Bureau  c*f  Naiat  Personnel  Sequel  to 
Basic  Electronics,  [borough  truimeni  of  the  more  ad- 
vanced  levels  (if  applied  eledxonicH.  S9.95 

01D45  The  Illustrated  Dictionary  of  Electron- 
ics, 5th  Ed  bv  Rufitt  P.  Turner  and  Stan  (Jibilisco 
An  txMiiitivc  hst  of  abbreviations,  and  appendices 
packed  with  schematic  svmboU  and  conversion  n- 
UesS2495 

20N<j91  Most-Often-Noodto:  Radio  Diagrams 
and  Servicing  Informal  Ion.  192&-193B,  Vol- 
ume One  emptied  fry  MM  Beiman  An  imalujHc 
reference  for  anyone  involved  in  Vim  age  Radio 
re  duration  S1L95 

20N096  How  To  Read  SchematJcs  (4th  ErJF} 
by  Donald  E.  tlerrkgt&ti  Written  for  the  beginner 
in  electronics,  but  it  also  costiim  information 
valuable  lo  the  hobbyist  and  engineering  technician 
S  14.95 

WlSWOC?  Radio  Operatof '  1  World  Atlas  fry 
Wall  Siinnm.  WOCP  This  is  a  compact  (5*7),  de- 
rjiletL  and  cotnpTclicniive  mxU  adas  designed  10  be 
a  cgmimi  desk  top  companion  for  radii'  nperatoes, 
S17.95 

aOW020  Seerits  Of  RF  Circuit  Design  fry  Joseph 
t  r.'.iT  U'ntten  in  clear  nun  -lectin  teal  language, 
covers  everything  from  a&iepau  to  transnton. 
$19.50 

DPQtfi  73  Magazine  index  1960-1990  Acora- 
plek  isatek  liv  rvm  amclc  puNi^hed  in  ?$ Magazine 
through  1990  Boot  Si 5.00  DP9I9  IBM  software 
(specify  t>pe)S2O.O0 


DP919  Product  navtewi  Since  1945  Coniauu 
an  index  lo  3.400  produd  rcufw*  Thai  ba^c  appeared 
in  QST  CQ.  MR.  7?  and  Rudtom.  Book  Si 2.95  IBM 
Softwut5  25SlftJ» 

B810036  1994  World  Radio  TV  Handbook 

tiflflp  CtKimry-by-cotinlv  lisiiogs  tif  long,  medium 
.1.-  !  -hnnaaxe  broadca^iing  station-  b^  rre^u^ncy. 
lime,  and  lan^ita^e  Includes  *orlJ  satellite  broad- 
cants,  world  broadcasts  in  English,  broadcaster  ad- 
6R38C3L  trantmiiter  sia:  mapfe,  and  a  loo  of  mba  vato- 
able  tbtenui|  infornulion  All  thai  fur  only  $20. 
Amazing:  $2&M 

TBI 5670  Troubleshooting  &  Repairing  Com- 
pad  Disc  Players  h  Davidson.  4SK  p  Every- 
thing anil  a  half  you'll  need  to  know  to  wrvici1  these 
confounded  things.  Tht-ru"^  a  mini  to  ht?  m;kk  fixing 
CD  players,  hi-R  system*  and  VCR&.  $25.00 

UTC7201-7  Technical  Book  Buyers  Guide 
2nd  edition,  Lopez  4  Cloney  tatted  Techbook. 
355p  tf  you  ite  into  reading,  you'ie  foing  to  enjoy 
Ala  Hook  caralof.  it  arils  von  what's  in  1  ton  nf  insei- 
sting  books.  Technica]  hooks.  All  kinds  of  technolo- 
gies. Wanna  know  about  chaos,  ditigji  m^j)  pro- 
tx*&ng,  deciriccan,  cnmpuicnt?  $2ft 

TAB  11 065*1  Mastering  Radio  Frequency  Cir- 
cuits by  Joe  Can.  41 1  pr  If  you're  inieresied  in 
learning  about  radio  components  and  circuits,,  thi> 
book  is  gfeal!  Pius  nacre  are  a  an  of  simple  circuits 
yOO  Cap  build  It  erplain^  how  ciroub  work,  aboul 
lest  eqnpmetn.  recenerv  the  worts.  This.  »ill  take  a 
lot  of  me  tnyvay  out  of  now  radios  mrk  (he  cas> 
way  This  win  be  one  of  jour  beuer  S20  ham  invest- 
ment*. 4211 IX) 


lury,  Commercial,  Meteo,  PTTs,  embassies  and 
more.  S12.9S 

CRBASG  Air  Scan  Guide  to  Aeronautical 
Communications  {StJi  Ed.)  by  Tom  Knettel 
K2AES  Most  comprehensive  guide  10  monitonng 
US  aeronautical  communication  Covers  all  Cana- 
duii)  land  Jirf*i'H>  and  seaplane  bases,  plus  listings 
for  Central  America,  ihe  Caribbean,  North  Al- 
iunde, and  ihc  Pacific  Territories;  S3 4.95 

Q7A66  Aeronautical  Communications 
Handbook  b\  Robert  h  t.\um  Exhaustive, 
scholarly  uvaiment  ol  shonwavc  acmnauitcal  lis- 
(emng,  SI955 

CRBTSR  The  "Top  Secmt"  Registry  of  US 
Government  Radio  Frequencies  (7th  Ed, J 
t*\  Tarn  h'nevr}  K2AES  This  manner  diieciury  has 

heci"'me  the  standard  reference  source  for  frequen- 
cy and  other  imponani  informtUion  relating  to  ihe 

communieulioiis  at  federul  agencies.  $19,95 

CRBFCF  Ferrell's  Confidential  Frequency 
List.  New  Revised  Edition  compiled  by 
A-G.  Hatiigey  AM  frequencies  from  4  MHz~28Mrlz 
coveruif  ship,  embassy,  areo.  Volmel.  Interpol, 
numbers.  Air  Force  One/Two.  more  $22.95 

1SA002  Scanner  and  Shortwave  Answer 
Book     by  R<rb  rjrpve  Most  frequently  asked 


questions  by  hobby islv  SL195 

CflBNOS  National  Directory  of  Survival 
Radio  Frequencies  b\  Tom  Kneiiel  K2AES 
H^nd>  and  COOCise  reference  gukie  io  hi£h  iatercsJ 
commumcdtkiHis  freqococies  required  hy  survivals 
ists  Sfl,95 

CRBSM1  Scanner  Modification  Handbook, 
Vol.,  1  by  Bill  Creek  provides  straightforward 
step- h>  -step  instructions  for  fspanding  the  i>jxrrjt- 
mg  tapabdiik^  of  VHF  scanners  517*95 

CR3SM2  Scanner  Modification  Handbook 
Vol.  2  by  Bill  Creek  Here  a  e — 1  cornoanion  to 
Vol  1  In  fact.  Vol  2  has  1  section  thai  provides 
unproved  approaches  and  updaied  techniques  for 
ihe  mods  in  Vol.  1.  There*s  Iti  new  exciting  modi- 
fiLLulKiiiv  lor  popuutr  scanners.  $17.95 

AR4025  Beyond  Line  of  Sight  Tbil  book 
alwws  why,  as  we  know  today,  VHF  r&Jio  wavi>s 
can  travel  thousanuV  of  miles  Shows  tuiw  hajns 
discovered  or  pushed  f or*  aid  ihe  dliscvn ery  of  the 
prooafation  rnodes  ihai  itule  VHF  DX  put^ihle 
iropo.  spofnd»c-E.  aurora  and  auroral -E.  meteor 
scarier.  F- Layer  prooagattim.  iransetjuat^ifiil  prop- 
agaiH)nandeanh-rTKinn-eanh  SiUOO 


KTAL-1  The  Crystal  Set  Hondoook  by  Phil  An- 
derson WO XI,  Want  lo  gave  j  kid  aa  evening  pre- 
sent?  Or  raaj  be  >  ouncll?  Cmta)  ids  are  alive  and  fun 
HereTs  %  whokr  book  packed  wnh  cry  Hal  set  circuits 
thai  icyoa-  oh  Nuiz  Yon  may  |d  uauuied  encv^h 
10  join  the  Crystal  Set  Society  and  get  then  aewsaeuer 
Now  sun  suing  usose  oairneaJ  boies,  ola^ !  \}} 
papa  $10.95 

TAB  339643  Tuning  In  To  RF  Scanning— Fn nn 
Police  io  Smdiiu'  Randb.  Bub  Kay  I50p  199J,  Tub 
UiMibs,  Tliis  is  u  wonderful  Irntik  lor  the  VHK-UHF 
scanner  listener.  It  explains  attoul  ihe  various  radio 
bandi,  antt-nn^s,  ihe  laws,  and  lt*b  frequencies  for 
every  imaginable  service  .  including  ihe  Secret  Ser- 
vice, HI.  miliiary.  IRS.  prisons.  Fish  oY  WBdlifc.  Me- 
Donald  i  order  window^  nvdear  search  teams,  rail 
matt,  iuissian  Mlrilites.  Treawry  PepL,  wnvkss  mt- 
cropftoats  fiarcnncetu,  and  soon.  $1455, 

TAB  447748  The  Shortwave  listener's  Q4 A 
Book— EvrTjthmc  yru  need  to  fcnou  tu  enitH  Shiii 
wave  Listening  Anita  McCormicfe    I42p  I994r  Tab 

Books,  rhnosing  receiver,  accessories,  iintemias,  Ire- 


quencies.  and  getting  Q.SLs.  SWL  in  an  euiung  hobby 
.  .    Uiat't  *hai  got  me  interested  in  hjmEnina  .  . 
Wayne  S1195 

"SEEK  YOtT  by  The  Hun  Band— The  tales  itvtthk 
"Alwiy*  on  the  aar~  Tin  the  bfonday  E^rmne  Ckay- 
hate",  "Radio  Wido*".  "Toe  Trip  10  Dajjoa9,  The 
Come*!"  and  seven  more.  The  ham  radio  CTi  vuned  as 
a  frit  of  a  juke  fay  Andrew  and  Lissa  HuddlcvUHi  who 
quicUy  discovered  that  there  an:  many  ^JiptTienn'.  11,., 
radio  lumfi  go  througii  which  urc  iniejesiiii|f  enough  to 
sing  about  Tie  result  is  a  Luiace^a  CD  tttnt  leilsi  a  JitUe 
story  abonl  uV  life  of  n  typical  raifio  amateur  imd  hii,  or 
her  problems  with  the  familv  whefl  the  utae^km  be- 
comes mi  great'  The  11am  Baal  intl&ies  hik  wmU 
jjunont  maswians:  [he  fegvaiiiry  pedal  steel  player. 
Baddy  Cnwwv  the  ptani-i  "Pig"  Robbtm  and  the 
Jr-.mmer  Kirna)  Bucrcy  who  both  played  1*  Bc*»  Dy- 

hai  1  Si-JiviiiL-  dneaai  laaaaaj  Maap  aio  pawi  ^n-* 

and  polar  on  many  of  Ihe  sones  was,  a  membrr  of  Bud- 
dy Holly's  band  This  a  an  exuemdy  fnUTtaimng  CD 
and  wil]  strike  a  chord  *idi  aa)  ludiu  ham,  SV»'L  or 
XYL-nn  ideal  present !  S  VCD  SIS  SYTAPESlfl. 


SS875e  Wamtng!  The  Electricity  Around  You 
May  Be  Hazardous  To  Your  Hearth  tv  nlem 
KugiFman  An  in*  jJnable  guide  to  the  nskz  of  efcetro 
mafjaeik  fields,  and  steps  you  fin  lake  In  prtneet 
your^tf  and  your  bundy.  St  I. Oft 

IB0657  Dumbing  Us  Down:  The  Hidden  Cur* 
riculum  Of  Compulsory  Schooling,  by  John 
Gum  if  you  enjoyed  "Declare  Wur",  you'll  unjoy  this 
uJwi  A  Wayne Oruen  recomrueiidL,'J  reading. $9**5> 

vVG2  The  Million  Oollar  Video  L^nck  Wayne  has 
made  1  video  which  explains  low  jnsi  about  any 
company  can  increase  iaks  by  mer  a  miHun  doBars 
ju>t  thruu«b  ihe  ^irakv  [aka  ink-Jiicrmi  use  of  pro 
rnouon  As  a  mafiriir  editor  and  p«jUj;4ju  he  ea- 
pbons  in  detail  hnw  you  can  maiiipulaif  these  people 
to  five  yon  Ions  of  free  advertising  After  alh  when 
nne  new  product  release  in  a  magarine  can  bnng  in 
.,iU-  1. ulij s j.li-ni  m  .1  lull  ['jl'l  paid  iul.  you  need  lo 
km>w  how  to  take  advantage  of  tliis  pM  mine.  Viduo 
oi  i'illL-  vv.jvii,-  tovingydi  bow  Ob£*J  \™  tjstaQl 

Order  it  million  Vidrt)   S3955 


SOFTWARE 


GGTE  Horse  Tutor  From  beginner  lo  Extra  class 
in  eajy  self-paced  leiuim.  Code  speedt  from  I  to  over 
hWl  word$  per  tnitiule  Standard  or  Fanuwonh  mode 
Adjustable  tone  frequently.  Create  your  own  drills 
practice  or  acEitiil  wami.  Esams  conlonn  lo  FCC  requiie- 
miMJts.  5  1/4M  nopjiy  for  IBM  PC,  XT,  AT.  PS/2  or 
cnmpatiblciii. 

CG52/5  Mm  Tatar  5 15'  Did;  539  50 

i.l  M/2  M«v Taior  1  y  Disk  SltJi 

C€  AD vs  Advanced  Edition  53T  Obi  S2RJS 

rKi.ADVi  Advanced  Edition  tj-  Cant  S».*5 


20NO1L  N»  Cndf  Haan  InaUn  Edaeation  PacaaiEc 
Compiler  sottware  paciaie.  lncliMln  cwnpuirr  aided  in- 
\iniiLlnm  software  I  IBM  nrnipjul'li.-'',  X*.\  page  llain  Ha- 
klm  HundbnoL.  SW.9? 

Lame  Code  Programs— (Available  on  5  1/4"  * 
disk.)  Incipuuiu'  complete  itudj  iiuiik  code  prugnum 
lor  botn  ihe  CM'  I  ?&  Cnncnailiires  and  the  ISM  compaih 
btes  fVoftaOD  wit  lode  updated  FCC  (f*Mutti.  naajtiplc 
cbriice answen.  $tirmuU%.  scbeniaiK:  rynAoK  iViijuanaa. 
aadiiBariaaBd^VEiQttpirbgL 


tBMPant 

Commidtre  Pant 

Puce 

Nttvicc 

tZlflMUl 

LZCOMU1 

SHIS 

Tech 

LZlnMOI 

LZOJ\t02 

Sl4f5 

General 

LZIBMO? 

tfJOCffll 

m.*s 

Advance 

LZIUMW 

L7COMU4 

S19.9S 

bJtlrq 

(Nk.'W'Pooil 

LZIBMo5 

LZCOM05 

$lf.95 

*  Aiil  S2.00fjw3l^  Disk 

L2IBU06,  LZDOM06  IBlaVCommodore  Tech  Ho 
Code— Lanze  Code  Prograan  Cotaauan  aB  the  aatao- 
mtd  FCC  tatlesianm  afk)  ao^meis  ued  m  testing  formitit 
idrourjc  simboks.  dugiamv  and  urapie  icsi  fat  ptssiBf 
tie  new  Teetnuian  No  Code  license.  SS4H 

IBM97  Amateur  Radio  Part  §7  Rules  Men  Edition, 

UHnptetu  FCC.  ruk's  S«,U0 


VIS  Study  Cards  Compact  up-tinlale  Flash  Card! 
with  Kt\  Wurd>,  I  ndniined,  Qui/  on  back  Formula^ 
worked  out  Schematics  at  yowr  fmienips.  U*ed 
S  WTESSFLiLLY  by  agd  6 10  81 ' 

JCE  V1S0I  Sll  ,95 

tech  viso:  10.W 

(.1  SERAI  VB503  %9S 

ADVANCED  V1SIX  13.9$ 

EXTRA  VIS05  14.45 


ARRL BOOKS 


AR199S  ARRL  19SS  Handbook  (71*t  Ed.)  ft* 
m.  rifcd  DS".  inprutni  urMnxa  of  Pi  and  Pi  L 
all  t>  ill  tb^iul-fc£tc.  pliH  lots  more  $30.00 

UtHWM  ARRL  Opcraliat  MmraaJ  (4th  Ed.)  Id 
formation  on  hcrw  lo  ctuIl'  Liu  hod  uu1  of  your  itaiu.-:* 
including:  interfacing  home  uimpuicnv,  OSCAR.  VHF 
UIIF.  Sl&lt 

AR3G57  QRP  Notebook  by  Dave  DeMuw  WlFB 
PrtH-fllN.  L'dtUilitiction  projects*  For  the  QRP  operator. 
$10*0 

Afi32fJ7  W1  FB's  Design  Notebook  M  Ane  J> 
W..*  W  J/#  hlJ«J  itilh  umplc  practical  prujcrfi  thai 
OQ  be  built  nsin«r  rciilih  a*  ailihlr  conipttkrnti  inJ 
flHU  hand  tools.  SIMM 

AR0402  Solid  State  Design  Good,  basic  infcirmi- 
li*.  cvcuM  designs  and  applications:  descriptions  of 
mrrhTn  mrniMiim.  p^tt  lapnlin  infl  tm  nym 
SUM 


AR2%0  Transrarakia  Line  Traoncn  Cad  Ed.) 
by  Dr.  Jerry  Send  W2FMI  Pncucaj  deste.E&  and  ^v- 
cific  jafonnaiion  on  coavtruclioD  techniques  aid 
of  material  $24,00 


AP.4173  Now  rWra  Talking!  All  You  Need  To 
Get  Your  First  Ham  Radio  License  (2nd  Edition) 

A  LdmpLif  siud)  guide  Utr  uY  Techniciaj]  and  Novice 
vifiLu-n  mum.  Practical  inEormaUuti  every  beginner 
ik'L-dv  Is  -a  ri llc n  clcaiiy  and  dimply  and  in  small  doses. 
S  19.00 

AR471S  ARRL  Repealer  Directory  1993-19114 
J940tK}*  listings  with  digipeulm  handplans,  CTCSS 
lPLfTM>]  tone  chart.  frequency  coordinator*.  ARRL 
avail  tnvkc  dubs,  and  beacon  hsaings  from  14  Mil/ 
toKGHiSeJi 

AR3396  Tne  DXCC  Companion  to  if*i  Keanwx 
KRIS  Spefls  on  jh  smpfc.  gjaijhtfiirwml  imto  v.tut 
yoi  need  id  be  i  socccbful  DXn  SAQO 

AR 1250  Log  Boole- Spoil  S3,» 

AR2197  ARRL  Data  Book  Vilujfcfe  aide  to  ihc  RF 
design  citgTrteer,  leehnician,  rjdut  amateur,  and  caperi- 

IKttKtSlSM 


AR3851  Hints  and  Kinks  Edeas  lor  seiting  up  your 
jpear  tor  comfortably  oi  fie  ic  nutrition.  $10.00 

ARRL  License  Manual  a   Complete  FCC  question 

pools  with  answers, 

AR41B1  Technician  Class  $  6,00 

AR468B  General  Class  S12.U0 

AR3274  Advanced  Class  S  «.€0 

AR3282  Eitra  Claa*  S  Ktm 

A=131B5  The  £a  tail  Ira  Enperlrnantera  Hand* 
book,  (2nd  Ed.)  by  Martin  Davidcff  K2l'BC  Ex- 
paoded  tad  revised  Fixbhh*  oa  «■*•*"■*■«  butfi  by  and 
tor  the.  Luenutioaal  ifclin  ■mini  urn— aailj  S20.00 

A R 20 Vi  Your  Caitwai  to  Padun  Radio  2nd  Ed.} 
Tcil$  ocnihifl^  you  need  to  tno*  abooi  d*u  popular 
fln*  nuxk  $12,00 

AR4645  Sat^lite  Anthology  The  litest  infuoru- 
[ion  on  OSCARs  9  ihrnuph  ]1  iw  well  as  tfe  RS  satL-l- 
lLi.es,  the  use  of  digUiil  modes,  tracking  antennash 
RUDAKPmktouiinpuiLT.  iind  more!  S10-00 

AR4483  Weather  Satellite  Handbook  (4th  Ed.) 
frv  Dr.  Ralph  Tagguri  W&SDQT  Expawksd  ami  ivvi&ed 
lo  reflect  today'*  weather*  I  in  sateUiie  (ecltnotogy 


AR4653  Companion  Software  for  Weather 
Satellite  Handbook  5  ].-»'  MS-DOS  FIatd  ^-°° 

AR2063  CompmaOX'tf  (2nd  Ed.)  *f  fldft  hxktr 
hvaV  Lean  bo*  to  bust  DX  ud  obum  hard m-aet 
gSLcaedsSlifla 

AR3762  Your  QRP  Operating  Companion 
No  special  riga  or  etpffltive  L-iquTpmeca  l*>  enjoj  ihm- 
cittrriwni  iftd  chilltingc  of  linAr-puwer  operoiing  Sfi.OO 


ANTENNAS 


UE220  The  Easy  Wire  Antenna  Handbook  fry 
ttnr  l|tfBH  AVfHJ.  Give*  yuu  all  of  the  needed  d\- 
mfn\]i«.i  for  a  full  range  of  easy  u»  build  and  erect  "^) 
wars, "  Sf.f5 

WGPS7034  Al  About  Cubical  Quad  Antenna*  ay 
Witltam  Orr  and  SohVT  Co+m  The  Clissac"  oa  Quad 
drap.  ibeon.  omuadioft.  operaucft  New  feed  jad 

Sitw 


TAB  3270P  Practical  Antenna  Handboofc-SecnJ 
fcdiLmn.  1994.  Jkfteph  Cirr,  Tib  SwLi  This  56Q-ptfC 
btxA  n  a  real  treasure  Joe  dam  *i£  Ac  fandOTttuLik  of 
irttetuia  and  feedHne  tneorv.  evpiain^  aKiui  pnipaejiinn 
of  all  kind*,  and  then  provides  a  ion  ul  easj  antenna  con  - 
>in.L  turn  piDji'cLs.  1l  covers  mitenruu  ind  feeders  for  ail 
band^,  YuLi'll  have  a  bail  with  this  hwi.  by  the  way.  (he 
ij\pLii.Liii'iis  are  simple  and  well  i Hymnal,  with  some 
math  *hett  it"i  unavoidyhlf.  hui  it  wni'i  bvf  you  down. 
Il  even  ins  the  ZL-Special  anli'nna.  wtikh  Tve  used  on 
Zi  im  widi  sutt  spectacular  DXinf  success.  It  ha^  an  e  i- 
Maonhnarih  b*  aoak  of  mluLM«  and  made  it  m*  I  amid 
akayxwort  dt  rare  UiuTi"  fim      Wayne  S24J5. 

AR4734  ARRL  Antenna  Book  The  new  IteEdMk* 
gpgieHi  die  best  an]  may  htrhh  nrf  arJed  ialornatiraa 
oa  aatema  lundgrrntifi,  trafisiumtaa  kflft.  destea.  and 
cuairaaiu*  of  wire  aeteaaa>  S3* M 

AH0194  Antenna  Compendium  Vol.  1  Mnenah 
on  vftuak  qmd\  loopi.  *  ain,  rrvmeed  am:  antennae, 
balum.  Smith  Charts,  anienna  polarvai-on  SIO.OO 

AR3545  Anienna  Compendium  Vol.  2  Covers  *er- 
tieaJ^r  yagHn  4U3d¥,  mahikind  and  tiruadhaiLd  syskmt. 

anltinna  selection.  SHOO 

ARE62-6  Companion  Software  lor  Antenna  Com- 
pendium Vol.  2  5  l/r  MS  DOS  floppy  SlO.OO 

UHF/VHF/PACKET\ 

TAB 3 2 22  Tb*  Packet  Radio  Handbook  find 
E4.)  fry  Jonathan  L  Maw  KMJT  *".  die  defmime 
^uitk1  in  amateur  packet  opefauop  *  — C»y  a  Reed> 
*  i BEL  Only  S16-95 

20N019  U^Repeater  ktapoook in  Ruben Manm 
The  Guide  for  traveling  radso  inmeon.  S9 JS 

TP001  The  Basic  Gwi4*  to  VHF/UHF  Ham 

Radio   by  EdtardM  Noll  Ptovides  a  first  rate  in- 

n.^iki.i.iii  to  Lhje  2.6  said  1.25  meter  hamj^  as  well 


AFW017  Antenna  Compendium  Vol.  3  Mote  veru 
cali,  yafiH,  quads,  plu1.  k*ops.  arrays,  rai^hile,  direction 
finding.,  cmirolted  eumrRik  avnpuk-rized.  installataNL 
ovnknds.  plus  40  ne*  articles  lor  betmwr'i  to  ad- 
vanced SU.0a 

AR2618  WlFB's  Antenna  Notebook  by  iW  Ik 
tf„T  1*7  FB  Get  inr  beu  perfucmaace  ote  of  awitnuoT 
wire  aatfnnu  and  vcrticah  Build  inner*  and  Sw  R 
hndfef  SliJt 

WGP87107  Atl  About  Vtrocal 
Orr  Comprehensive  covtrafe  of 

iam$iiiS 


Milium 
rnnmmcj- 


WGPB7042  Beam  Antenna  Handbook  by  Witlim 
Orr  and  $iuan  Camm  Everything  you  need  lo  know 
about  beam  design,  Lonsimctkm,  and  operation  5IL95 

WGP&7077  Simple,  Low -Co  si  Wire  Antennas 
For  Radio  Amateurs  hy  William  Orr  and  Siunn  Om-- 
an  All  New!  Low-coM,  mukt-hand  sntemias,  iJietprnsive 
beamL  "In visible h  antotau  for  hami  in  "tou|h"  kva 
tn^'MewdaU  SIU5 

AR22iX)  Antenna  impedance-  Matching  by  Wifotd 
V  Carcm  Most  cocoprervn^if  Sx'L  uniien  oa  nidif 
Scnah  Chans  a  -aiKing  u^nediaa.T  niai^iknt  pmbkiB 
S2Mt 

AR041 D  Vagi  Antenna  Design  A  ffjm  Radio  sere*i 
pduned  aski  expanded  h  Dr.  Lawson  $]5Jti 

AR2995  Reflections  *dl  nclp  disoel  the  half  truths 
and  outright  myths  that  many  believe  ne  true  about 

inin^mission  lines-,  siaiiJm|{  y-avc^.  antenna  matching  re- 
tleeied  power  and  intennn  tuners.  S2DJM 


An3U0  Refleclioos 

siooo 


SofL ware  for  IBM  5-1 M" 


as23.31.aiid70cmSi.95 

AR39S9  Yoiar  Packet  Compantoei  Perfect  fat  the 
pacta  newcomer  SS-M 

AR3878  Your  VHF  Compawiidrt  Eiptore  the  fam- 
aalin|  acuvitics,  oo  ihc  VHF  hands.  F\t  and  repeaters, 
packet  CW  k  SSH,  Satcllues.  ATV'f  trunnuitLT  hunt 
ing  and  mtse  SS.0Q 

03FI02  RTT¥  Today  bv  Past  Ingram  K47WJ  Mom 

cornprehL-nsivv  \i  TIT  guide  ever  published.  SS30 


BOOKS  FOR  BEGINNERS  =^ 

02D42  Dig ita I  Novice  fry  JiW  CMfrs  Geared  to       0 1 A 8 7  Shortwave  Listener's  Antenna 
make  y^u  a  more  la*t>w  ledgcablc  p^icipani  S8*50        Handbook  Primer  antenna  theoFv  SIX95 


W5GWNC  Technician  Class  License  Manu- 
al: Mew  No-Code  M  Cordon  Wen  This  book 
coven  everything  you  need  to  become  a  Tecbnj- 
.  Class  Ham.  Every  ciuesiion  and  answer  on  the 
i>  found  in  this  one  book.  FCC  Form 
6lf)a^l]caCKU-$45$ 


AR4432  WlFB's  Help  for  Mew  Hams  frv 
Ikxmg  DeMoH  WJf-ti  Complete  for  the  newcomer 
Put  logellier  a  am*  afid  git  on  the  air  SNUB 

AR22&C  First  Steps  in  Radio  by  ftn-e  Of  Ma* 
WJFR  Series  of  QST  art  ties  56,00 


AR3t^  QRP  Classics  CovnpdatidaafARBXpib- 
licaiiiiB$  ot  building  receivers,  uansmiitcn,  dtus- 
cervcrs.  acces  wines.  Sujea 

AR4270  FCC  Rule  Book  A  must  fur  «vtiy  active 
radio  amateur  S*.W 

AR0356  Motk  Code:  The  Essentia!  Lan|natc  fry 
L  Feter  Carrun.  Jr.  WSDKV  Expanded  and  revised  in 
its  2nd  cditEiin  I  tow  (it  handle  distress  cA)\  heiirU  mrt 
(ttily  on  the  hamband*,  hut  on  maritime  and  aircraft  fre- 
quencies. $6,00 


CODE  TAPES 


AR4114  Low  Profile  Amateur  Radio  F«  tne  Han 
«ho  lives  where  antennas  are  frowned  upon  From  had* 
inf  yum  anlenoa  lo  i^eraiin*  with  lo*  pywer.  This 
boots  lelb  >\tu  bow  to  gel  oa  the  air  usug  these  tech- 
niques— and  tiliers  -niLbout  calling  artcntioa  to  your- 
self  Ss\D0 

AR3963  UiKleTStajiding  Bask  HrctriHik)  An  Aft- 
RL  booL.  M4  hif  pa^es.  Thisexpluinii  everything  very 
simply:  the  math,  DC.  AC,  triirihiKtors,  even  tubes 
(wow!),  Dirt  cheap  al  $17,  Isn'l  il  about  lime  you  un- 
den-WMxJ  the  iundamenials^Sn.uil 


73TD5lSan«ate* 
5  wpni—  Thi*  begtnnuif  upe.  Lakes  you  through 
the  2h  kitcrv,  10  numbers,  and  necessary  punc- 
tuation, complete  with  practice  every  step  of  the 

way. 

73T06  Tilt  Stickler*  $5M 

6>  wpm  TTu>  i\  the  prattle _■  i^-r  fur  ihnw  who  sur- 
vived  the  5  wpm  tope,  and  it's  also  the  tape  for  (he 
Novice  and  Technician  licenses.  Il  is  comprised  of 
one  solid  hour  of  code.  Characters  are  set  at  13  wpm 
and  spaced  al  S  wpm, 


in  front  of  a  steely -eyad  volunteer  examiner  who 
suns  sending  you  plana  Innfiiagr  code  at  only  13 
per. 


7JT2G   Courageous"  $5-95 
20+  wpm  Cortiiialuiauon*''  Okay,  the  dtaUenge  of 
code  is  what's  gotten  you  this  far.  so  don  "I  quit 
now.  Go  for  the  extra  class  license  We  send  the 
code  faster  than  20  per. 


73T13"Back  Breaker"    $5.95 

\y~  wpn]     finJc  groups  again,  al  «  brisk  13+ 

wpm  »  you" II  be  really  al  east  when  you  sit  down 


73T25  "Ttia  Mind  Boggier"  SS.95 
25+  wpm  Fiendishly  generated  by  kindly  old 
Uncle  Wayne  for  hams  with  u  Mrmi)!  nred  for  self 
punism-rtenl  Once  you've  conquered  25  per  lei 
Unk  know  it  you  need  a  50  wpm  tape 


WAYNE  WRITES 


WGI  We  The  People  Declare  War  Oa  Char 
Lousy  Government—  TGOp  soft  covet  This  is 
Wiyne's  report  to  the  New  HanjMhir?  Ettnomk 
DeteJopnaeni  Commtssioo  explaining  what  the  ma- 
jor problems  are  facing;  both  New  Hampshire  and 
the  country,  and  proposing  simple,  inexpensive  so- 
lutions, Wttyne  propoFrffs  a  sirapie  way  lo  have  gov- 
ernmem  depjutmcntii  happ-Iy  ^ul  ^heir  expensei  by 
50^  within  three  years:  how  to  eui  the  cuni  of  incar- 
ceraiing  prisoners  by  over  WS;  how  to  irnd  welfare; 
how  to  reduLe  die  deficit;  how  to  cut  medical  costs 
and  improve  health  care;  how  to  cui  wlu*d  costF. 
ami  improve  schools  An  absoluie  stejt  ji  S  H 

WG4  20/20  Forailebl— Twenty  16p  updates  on 
the  Deekrr  lVar  boot — 320p  Funher  proposals 
for  soh  ing  cniKaJ  Ameiican  orobfems.  sucti  as  a 
new  ■pprondi  id  fi  nanang  smafi  boainesses.  how  lo 
hoaoce  Russia  and  oiher  countries  and  make  a  prof- 
it doing  it,  the  real  dcipc  on  btoekommagnebes.  a 
new  kind  of  puLjiethnicai  universii).  a  nf»  eke- 
ironies  technolof  y.  why  Africa  is  in  such  a  mess, 
why  l-erot  bombed  how  to  have  tuation  free  univra- 
sities,  a  pbn  fi>r  maJjn^  Congress  turn  huncM.  etc 
Plenty  more  One  of  the  best  110  you  II  ever  spend 
ftidkuloLi-ilv  priced  at  1 10. 


WG5  SubaaarbK  Uk  in  WWII  -60p  Wayne4s 
saory  Of  tm  adventures  on  [he  USS  [>rum  SS-22S 
on  five  war  patrols  in  ihe  Paciftc  in  1943-45. 
Wbat't  a  really  like  on  a  submarine  when  you're 
being  depth  charged?  And  what's  the  day-to-day 
life  on  a  sub-ivannt!  like"'  Did  you  see  the  movie 
Das  Boot'1  This  is  a  culled  ion  of  stories  originally 
published  in  the  Drum  Newsletter.  Exciting  stuff 
and  only  $7.50. 

WGfi  Uncle  Wayne's  Caribbean  Adventures 
Qfip  Wayne's  adventures  scuba  diving  all  around 
the  Canbhcan.  visiting  ham  operalrrs.  and  >'£rii- 
sceing  If  you're  interested  in  how  to  travel  eco- 
nomically, you'll  get  some  great  ideas  from  this 
Wayne  and  his  wife  Sherry  sure  know  how  to  ira>  - 
el  economacally  He  surta  out  with  his  "Divmg,  the 
Wimp  Spoa"  You'U  low  their  vfe*  m  11  tslands 
in  21  dayx  nip  A  mostly  17  50 

WG7  tnck  Wmyiie's  Teas eb     ?2p  Wa?netrav 
eb  to  Russia,  London.  Aspen.  Si  Pierre,  Munkh, 
Vienna.  Krak'-v.  and  Prague  wilhout  il  costing 
nearly  as  much  as  you  might  itunk.  Cheap  for  you 
too,  m  $5 .00. 


Item 

Title 

Qty. 

Price 

Total 

Shipping:  AM  US  orders  add  $5.00  shipping-             SH 1 PP 1 NG 

shipped  UPS  ( PiM&e  provide  st'ftel  adds  ess. ) 

Make  checks  payable  lo  Uncle  Wayne'*  flaotehell "           TOTA  L 

"uncle  Wayne's  Bookshelf  Order  FormT 

I   You  may  order  by  mail  telephone,  or  fax.  All  payments  are  lo  be  in    > 
US  funds.  Allow  3  weeks  for  delivery. 

■       Item  Title  Qty.      Price  Total  | 

i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
j 


i 
i 
i 

I  Foreign  Qrrjart:  Choose  one    Qaurface  snipping    UairmppmQ. 
iSurta&defevary  may  tate  2  to  3  months  ] 

I 
I 
I 

|  □  AE   □  MC   J  VISA   $1 0  minimum  for  credit  card  orders 
|  Card  #  Expiration  Date 

Sianature  Phone  # 


Mote:  The  •dual  frog-i  s^ptng  cots  «4  beaddtonai  to  ren^r  snoorg  ana  hanntng  t«s 

Name    

Street 

City  


State 


Zip 


TOTAL  $ 


□  Check/Money  Order 


Telephone:  (603)  924*41 17  (800)  234-8458  FAX:  (603)  924*8613 

■  Mai):  Uncte  Wayne's  Bookshelf.  70  Rouie  202N.  Pererbonxigh,  IMH  03458 


UW  02"95 


New  pr 


i# 


Number  27  on  your  Feedback  card 

vers 


Compiled  by  Charles  Warrington  WA1RZW 


SOFTWARE  SYSTEMS  CONSULTING 


SSC  has  begun  shipping  version 
4,0  of  Ihe  PC  GOES/WEFAX  soft- 
ware/hardware system.  PC  GOES/ 
WEFAX  4.0  is  lor  the  IBM  PC  and 
compatible  computers  and  allows 
users  to  receive  and  process  weather 
satellite  pictures  directly  from  weather 
satellites  on  VHF.  microwave,  or  from 
shortwave  frequencies. 

The  package  includes  a  radio  fac- 
simile modem  mat  connects  !o  the  PC 
serial  port  and  to  the  radio  receiving 


equipment,  image  processing  soft- 
ware, a  comprehensive  300-page 
manual,  broadcast  schedules,  an  or* 
bltal  prediction  system t  and  a  tutorial 
audio  cassette. 

Suggested  retail  price  for  tne  pack- 
age is  $250.  For  more  information  or 
to  order  visit  your  favorite  dealer  or 
contact  Software  Systems  Consulting, 
615  S,  El  Camino  Reatw  San 
Cfemente,  CA  92672;  (714)  498-5784. 
Or  circle  Reader  service  No.  202, 


ADVANCED  ELECTRONIC  APPLICATIONS 

AEA  has  announced  delivery  of 
Log  Windows  2.0.  Logging,  rig  control, 


and  DX  cluster 
monitoring  with 
award  tracking 
and  reporting— 
It's  all  part  of 
AEA's  newest 
Log  Windows 
2.0. 

This  new  ver- 
sion is  compati- 
ble wilh  PC 
PackRatt  for 
Windows  ver- 
sion 2,0  as  well.  Antennas  can  be 
tuned  to  the  short  path,  long  path,  or 


any  other  direction  with  the  simple 
click  of  a  mouse.  A  new  database 
browser  allows  you  to  sort  ana*  print 
togs  by  any  criteria.  Users  can  also 
enjoy  on-line  Cafioook  databases  at 
any  time. 

There  are  additional  features  to  this 
product  far  too  numerous  to  mention. 
The  suggested  retail  price  for  Log 
Windows  2.0  is  $99.  Upgrades  are 
available.  For  more  information  or  to 
order,  visit  your  favorite  dealer  or  con* 
tact  Advanced  Electronic  Applications, 
Inc.,  RO.  Box  C2160,  Lynnwood,  WA 
98Q36;  (206)  774-5554,  FAX  (20$) 

775-2340.  Or  circle  Reader  Service 
No,  203. 


MFJ  VHF  DATA  RADtO 


MFJ 

Tne  new  MFJ-8621  Data  Radio  will 
monitor  "packet  only"  on  your  iavorite 
packet  channel  lor  continuous  24- 
hour-per  day  duty.  It  won't  stop  moni- 
toring packet  unless  you  want  it  to. 


This  new  radio  is  a  2  meter 
FM  data  receiver  that  will  run  all 
data  rates  through  9600  straight 
out  of  the  box. 

Simply  attach  a  TNG  cable, 
antenna,  and  12VDC  supply  and 
you're  receiving  high-perfor- 
mance error-free  packet.  The  unit 
is  priced  at  $1 19.95.  For  more  infor- 
mation or  to  order  contact  MFJ  Enter- 
pnses.  Inc.,  RO.  Box  494 1  Mississippi 
State,  MS  39762t  (601)  323-5869, 

FAX  (601)  323-6551.  Or  circJe  Reader 
Service  No.  206, 


TOOL  PAK 

Tool  Pak  has  introduced  the  new 


ftiL 


Tool  Vest  for  the  serious  radio  amateur. 
The  Too*  Vest  is  designed  for  me  work- 
er who  wants  all  his  toots  conveniently 
available  without  compromising  safety. 
The  Tool  Vest  easily  fits  over  clothing. 
adjusting  to  a  wrde  range  of  sizes  with 
four  expandable  side  release  buckles. 
it  is  particularly  well-suited  for  working 
in  high  places, 

20  front  pockets  organize  those 
tools  you  always  need.  One  large  rear 
pocket  is  accessable  from  both  sides. 
Bright  panels  front  and  rear  aid  visibili- 
ty. 

The  Tool  Vest  is  priced  at  $54.97, 
For  more  information  visit  your  favorite 
dealer  or  contact  Tool  Pak,  7307  82nd 
St.  CL  SW  Tacoma,  WA  98498,  (206)  \ 
584-4914,  FAX  589-1091,  (800)  258- 
8458,  Or  circle  Reader  Service  No. 
207. 


AZDEN 

Enjoy  true  9600  baud  packet  radio 
on  440  MHz  with  Azden  Corporation's 
newest  35  watt  digital  packet  radio, 
thePCS-9600D. 

The  PCS-96QGD  transceiver  Incor- 
porates all  the  special  features  re- 
quired by  high  speed  packet  radios. 


The  rig  features  35  watt  high 
power  output,  20  kHz  wideband 
IF,  wide  frequency  range  from 
430-450  MHz  and  solid  state 
diode  TX/RX  switching.  A  full 
TouchTone  microphone  is  includ- 
ed for  voice  operation  when 
needed. 

The  unit  is  priced  at  $649,  For  more 
Information  or  to  order  visit  your  fa- 
vorite dealer  or  contact  Azden  Corpo* 
ration,  147  New  Hyde  Park  Road, 
Franklin  Square.  NY  11010;  (516) 
328-7500,  FAX  (518)  328-7506.  Or  cir- 
cle Reader  Service  No.  208. 


nUmehr  tells 


SESCOM 

SESCOM,  Inc.  has  released  its  new  1995  Constructor's  Catalog,  This  updated 
and  expanded  booklet  features  new  and  Innovative  electronics  packaging  solu- 
tions along  with  hard-to-find  Items.  It  also  serves 
tc  introduce  SESCOMs  two  newest  product  lines. 

The  &ACKEM  'N'  STAKEM  Series  is  a  com- 
prenensive  line  of  half- rack-si  zed  boxes,  racks 
and  mounting  accessories. 

The  BOX-IT  System  is  designed  to  make  con- 
structing easy  and  fast.  BOX- IT  boxes  are  avail- 
able in  many  sizes  and  panels  are  cut  to  assorted 
sizes  and  simply  slide  into  the  boxes1  rail  system. 
These  common  hole  sizes  and  patterns  are  pre- 
punched to  eliminate  work  for  the  builder.  A  vari- 
ety of  components  are  also  available  lor  smalt- 
quantity  purchases. 

For  more  information  or  to  receive  a  catalog 
contact  SESCOM,  inc.  2100  Ward  Ave.,  Hender- 
son, NV  89015-4249;  (702)  565-3400,  FAX  (702) 
565-4828.  Or  circle  Reader  Service  No.  204. 


m 


■■>'* 


AMATEUR  RADIO 
EDUCATION 

Amateur  Radio  Education,  a  new 
company  specializing  in  software 
product 5 ^  announces  "Ham  Universi- 
ty." a  new  Windows  program  for  learn* 
ing  amateur  radio  theory  and  Morse 


code  for  all  license  levels.  An  interac- 
tive game  called  Pentode  makes 
teaming  the  code  and  speedbu tiding 
fun. 

The  program  uses  Hyper-Text  help 
files  to  assist  the  student  in  better  un- 
derstanding the  theory  behind  each 
question  and  answer.  System  require* 
ments  are  a  386  computer  or  better, 
Windows  3.1.  DOS  5.0  and  a  sound 
card  for  the  Pentode  Morse  code 
game. 

For  more  information  contact  Ama- 
teur Radio  Education,  Inc,  19302 
Pauline  Lane.  Huntington  Beach,  CA 
92646;  (714)  968-0042.  FAX  (714} 
965-1016.  internet  BGREGG&CAL- 
SOFT.COM-  Or  circle  Reader  Service 
No.  205. 


TOWER  JACK 

Hams  know  that  taking  down  tower 
sections  can  be  a  backbneaking  chore. 
You  dorVl  have  to  go  it  alone  anymore 
with  the  introduction  of  me  new  Tower 
Jack  product. 

TTus  sturdy  device  will  help  you  dis- 
mantle tower  sections  whether  youre 
up  15  feet  or  150  feet.  Pictured  here  js 
Tower  Jack's  inventor  Jeanene 
N5UHL  with  OM  Kenny  WB5JLZ 
demonstrating  her  new  patented  tool. 

The  Tower  Jack  ts  priced  at  $49  re- 
tail. $36  ham  net.  For  more  informa- 
tion or  to  order  contact  Tower  Jack, 
RO,  Box  82321 ,  Baton  Rouge,  LA 


70884-2321;  (504)  924-7708.  Ortirdi 
Reader  Service  No.  201. 
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Compact  HF  Transceiver 


I 


*With  the  small  snap-off 
remote  front  panel  design, 
it's  an  HF  mo&iEe." 


^compromising  HF  quality  that 
will  change  your  lifestyle.  It's  the  first 
transceiver  with  true  HF  technology  to 
go  mobile  in  any  vehicle  or  stay  at  home 
as  a  compact  base  station. 

With  its  revolutionary,  small  snap- 
off  remote  panel,  the  controls  of  the 
FT-900AT  can  install  almost  anyplace  in 
your  car,  truck  or  camper  Since  the  100 
Watt  RF  deck  can  be  installed  under  a 
seat  or  in  your  car  trunk,  it's  away  from 
critical  automotive  electronic  wizardry, 
And,  for  ultimate  convenience,  the  built-in 
antenna  tuner  simplifies  in-car  operation. 


Specifications 

•  Remote  Front  Panel  Design 

•  Built-in  Auto  Antenna  Tuner 

•  Direct  Keypad  Entry  when 
used  as  a  Base  Station 

•  Large,  Bright  0mni-GlowPW 
LCD  Display 

•  100WonSSB,  CW,  FM 
modes;  25W  on  AM 

•  IF  Shift  and  30db  Notch  Filter 

•  Digital  S/RF,  SWR  &  ALC 
Meters 

•  Programmable  CTCSS  Encode 
w/Repeater  Offset 

•  Direct  Digital  Synthesis  (DDS) 

•  100  Memory  Channels 

•  Frequency  Range 

RX:100kHZ-3GMHz 
TX;  160-10  meters 

•  CWFull  Break  in  Keying  w/ 
Adjustable  Speed 

■  Fast/Slow  AGC  Circuit 

•  Intercept  Point  Optimization 

•  Duct  Row  Cooling  System 

•  Twin  Band  Stacking  VFOs 

•  Built-in  Noise  Blanker 

•  Built-in  Adjustable  Speech 
Processor 

ACCESSORIES: 
YSK-900  Remote  Mount  Kit 
MMB-62  Controller  Bracket 
MMB-20  Mobile  Mtg  Bracket 
SP-7  Mobile  External  Spfcr. 
SP-6  Base  Station  External  Spkr. 
DVS-2  Digital  Voice  Recorder 
FP-800  20A  HO  Power  Supply 
YH-77ST  Headphone 


1f&  a  great  base,  too. 
Direct  keypad  entr^ 
built-in  antenna  tuner. 
CW  keyer  with  adjustable 
speecfc  100  Watts, 
Omni -Glow  display,  .. 
Wbw!" 

"Yaesu  did  it  again!" 

As  a  base  station,  the  compact  full 
function  FT-900AT  includes  direct 
keypad  entry  for  pinpoint  accuracy 
during  quick  band/frequency  changes. 
Other  features  you'll  like  include  CW 
keyer  with  front  panel  speed  adjustment 
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Remote  front  panel 
control  head  measures  only 
2-ltrHx94l8"Wx  1-1/4"  D. 
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FT-9°° 


speech  processor,  twin  stacking  VFOs, 
and  IF  Shift  and  Notch.  No  competitor 

offers  this!  Bonuses,  such  as  signal 


The  FT-9Q0AT  controls  mount  almost 
anywhere  in  your  car,  truck  or  camper 

100  Matt  RF  deck  can  mount  in  trunk, 
or  under  seat 

strength,  power  output,  SWR  and  ALC 
digital  meters,  add  value  to  the 
FT-900AT,  and  the  proven  duct-flow 
cooling  system  provides  excellent  long- 
term  transmit  power  output  reliability 
and  frequency  stability.  For  ease  of  use, 
Yaesus  exclusive  Omni-Glow  display 
enhances  viewing  in  any  light  condition. 
And,  since  the  high  speed  antenna  tuner 
%      is  built-in,  it  means  less 
1      clutter  in  your  shack. 
For  sheer  high- 
.  ' ""      *j       performance,  anywhere, 
the  incomparable  FT-900AT 
ranks  with  the  FT-1000  to  further 
establish  Yaesu  as  the  choice  of  the 
world's  top  DX'ers. 

Trust  Yaesu  to  know  what  you 
want.  True  HF  you  can  take  with 
you  or  leave  at  home!  Available 
now  at  your  Yaesu  dealer. 
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♦Spteifiiemqns  tL^jIct  ft  cHfe^gl  vHlioA  rdfcefSpecsficahans  guaranteed  only  within  amateur  bands  Some  accessories  and/or  options  are  standard  in  certain  areas. 

Check  with  your  local  Yaesu  dealer  lor  specific  details 
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WINTER  CASH 
BACK  OFFER! 

On  Selected  Radios 

See  Kenwood 
Dealer  For  Details 
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FM  MOBILE  TRANSCEIVER 


Pure  and  simple,  the  concept  reads  like  this: "rack-^ohd  periormance  with  siiaighttonvani  operation,  at  an 
ailordable  cost"   And  Kenwoods  TM-241A  (144MHz)  FM  mobile  transceiver  symbolizes  this  perfectly. 

Great  looksand  rusged  construction  ait  just  the  beeinnin^TheTM-241  Asuser-friendlv  controls  make  mobile 
QSQs  a  snap,  and  a  powerful  5Q-watt  amplifier  lets  you  work  simplex  with  confidence  or  hit  those  distant 
repeaters.  Reception  specs  are  equally  impressive:  intermod  characteristics  have  been  improved*  to  reduce 
interierence  trom  strong  adjacent  band  signals.  Plus,  there  are  20  multi-Junction  memory  channels  for 
programming  combinations  of  frequency,  sub^audible  tone,  and  repeater  oflset, 

So,  i(  you're  looking  for  true  mobile  performance,  go  back  to  the  basics  and  reach  tor  Kenwood's  TM-241  .A. 


eatures 

144148  MHz  TXJTB-l  74  MHiHX 
iO  waits  RF  output 
?0  multi-function  memory  channels 
'.arge  LCD  display  with  illuminated  keys 
:ull  band  scan,  programmable  bond  scan, 
memory  scan  with  channel  lock  out 
iime  operated  &  carrier  operated  scan  mod 
uift  in  selectable  CICSS  tone  encoder 
uto  repeater  offset 
one  alert  with  elapsed  time  indicator 
ITSS  for  selective  calling  ond  paging 
with  optional  DTU  2] 
ime-oui  timer 

uto  power-off  with  warning  beeper 
Aeels  U.S.  military  standards  lor  shock  ond 
vibrolion  (MIL-STO  810C/D/E)' 
ModifiaUo  for  MARS/CAP  use 
lis  required) 


These  iporififflliorfi  girnraril&ed  Far  Amntaer  hand  only 
*Ci*rrenr  K&K?  vw sions  wjlh  serial  number  5D8000D  «r  Infer. 
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KENWOOD  COMMUNICATIONS  CORPORATION 

AMATEUR  RADK3  PRODUCTS  GROUP 
P.Q,  BOX  £2745,  22&1  EastDommguezSt..  Long  Beach,  CA90BOT-5745 

■Customer  Support/tiroehufM  O  TO]  63.9-S30G 
•Repair  Locaiion^P^ns  («oai  KENWOOD  *Bui'-eiin  Board  Service  (BBS*  pity  751-82&4 

KENWOOD  ELECTRONICS  CANADA  INC. 
6070  Kesir^s  Rood  u$&«$4ug#  omano.  Canada  1ST  isa 


